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' S0NQ8 WITH MUSIC, 

By T. M. hunter. 



HTTNTEB'S Slementa of VOOAIi MUSIO: 

An InCrodaotion M the Ait of Beading Uosic at Sight. 6d. 

*«* ThU work hat &«n pnpared leUh wid^ can, <mi it tkt r«fiiK 0/ 
UnifpraeticaitxperienciinaaeAiitg^ It u adapted to all affea and etaaiear 
and aiU it foiaid eauidtnMg 10 lishlcinit laietir i>f boa ItaAtrri'id 
pupil. Tia EUtteuu art prvUtd la Uu Suaaard NtUlim, and (JW 
IfMct art naiMri at to Oi Or^inol Sot-fa SfUtm. 

Uuileil Scilu. I TnaepmlUOD of Bcsl«. 
EieicIlM In Tims. Tha Iftnor S<^kle■ 

BfneopatkA. ^ PutSJucing. 

Tka Cbniiiullc Scale. | ExplMutltinof lfiidealTFrm& 



HUNTER'S SCHOOL S0NQ8 

Tor Jniiioi: OkaBeB. 
With Prefaoe by Rev. James Ccrbie, M.A., Prinoipal of the 

Cbntofa of Sootluid Training College, Edinbnigh, sod Author 

ottbe " ElemsDta of Hnsiol Anol^is," etc 

'.' Then "BoBoe" umalat of Verses oumpoud eiprenly for thta 
vork, or canftallj selected from approved aonrcea. 

In tlie Songl fot jDnli>r CleoeeB tbe TnlEB ar» Simple, and prfnti- 
pally HAUSed for tiroTaloea; irblle In tbo» for Adranced Glaaua 
tliey an more complex In amagament, A gieatei length, and loaatlr 
vritten {*tr three voices. The Uelsdlea, «hloh are either or^flnal or 
sdaptatbtiu from the treat Compssen, era printed In (he Stasdaid' 
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8 Singing 



The Palrj Queen. for 8 Voiat.) I Morning. 

The Marrr Uonth.— The Fairies' Dance. What yon're 
(Snxid/oi' 3 yoiHi.) Herald of Spring. (Bammdforl 

Boyhood. | Churning lUtla Valley. {The Svlng. 

> BOTn. London: 



Edlnbnrgli; Otn 




~Wf^' ll 



J^/^M'' 



Hunter's 


ScAoo/ Soff^s ii-flA Wus/'c. 


FIB&Z PTHBT 


SS (ftv Jimliir aiuisi>-Oaiitliin(vI. 


LmisThlBgs. 


To the Fnlaa o 


cm John the Boet- 


All HiUI genUe 


Tmth.-(a«d /JT 


mn.^Bdund for 8 


aprbv- 


» r.^.) 


F««t.) 


F.irr Light. 


TheKltt. 


The Brook. ' [here. ' 


Cnckoifc— (OKc*.) 




The Summer nov le 


The Bagla Ham. 


the Wert.— (fiouB, 


Evening 8nn. 


CoiM,OCoineAir»7!— 


MS roic4..) 


The Bell doth Toll- 


(fi<™d/«-8 Ko*™. 


Before eU Lude. 


(Sn^M 8 roioa.) 




MuilB.-(Jf«„J ybr 3 


JojoiiH Spring-ttnie.— 


CoiBB, Conir HwBl— 


FW™.) 


(«™d/or3F««..) 


{CWd/or* FoiM..) 


The B«wne. 


Winter Song. 


TlmCrKtot. 


Like ■ Mly-dej— 




PUy is Daiui.-{A«iid 


(a.Md/«-SFflfc«. 


The Little Spring. 


firsra^..) 


H«k 1 How the 


Morning cell 


BmMB,. 


Luk.-<a«™jybr3 


The School Bell. 


EttljtoBaiU-iSoiail 


Foc™? ^ 


Oft by the Deep Bine 


jWspm™.) 


The UtUe Buy Bee. 




CotM,M«ylUioiileT8- 


The Bee. 


Winter'! Departure. 


iriingvoT. 


Erer Blooming— 


Eogluid ud Her 


SoMr, gently Od* our 


(BcmdM a f™..) 


Qneen. 


D.ji. 


TheDeUy. 


Bo.1 Song. 


ETSBing. 


Bird, ue anglng.- 


Try Again. 




(Sc«,df<,tiroica.) 


HoUdey Sti,«. 


{a.i.«J/»r8 F««..) 


The Hood. 


ETenlag.-{a»«n /or 


B«tB™g. 


The bltUe Luk. 


* FaiKi) 


BXdONC SIIKI 




Wflcome, bright uid 




To the Cuckoo. 


apimy Spring. 


The Vlllige Green. 


Dew-dropa. 




HUter,W.ka.-l^«md 


The Bugle. 




Me Void,.) [Ing. 


The C^iifl'e Miy-dsy 
Song.' 


Little jMt Homer.— 
"■Ti.Wtoter> 


Children, Join In Sing- 


To the Keinboir. 


The Keeper'B Song. 


In the Hurert Mom 


I em Meny.— («o«wi 


Homing Uriilng. 






Song «f the Orue. 


The Btlla.~^Bi,u«d/or 




BULyBidMB. 


8 F.A«.) 




TheVrfleJ-. 


Sleep, my Biby. 


He lh»i would live.— 


I^fl Monkey. 


D.ybre^. 


(SoKnd/orSFoioH.) 




The Woodcutter's 




Beu the Big Clock.— 


Night Song. 




(awj/oraF™,.) 


Sing ire together.- 


Youth's Deslrei. 


Moi.nt.lnBoT'.Song. 


(if«i.ii>r4F,*».) 


Come from Tirfl. 
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This Manual, wbich ia a Sequel to Practioal Ari&mttie Jbr 
Junior Clauet, U intokded for the use of those who have mastered 
the Fandamental Rules in Simple and Compoimd Numbers. 
Considerable space, in accordance iritb the importance of the 
subject, haa been devoted to the explanation of Fractiona ; and 
the other branches also have been illustrated with a view to 
practical instruction. The Exerciaea, which are copious and 
original, have been conatmcted to combine interest with utility. 
They are arranged in distinct Sections, and are accompanied 
with Illustrative Processes. Aa the worit is essentially prac- 
tical, the explanatory remarks in eluudation of the various 
processes are more of an applicate than an abstract character. 

The Answers to the Exercises in this Mumitl are published 
in a separate form. 
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ItOSBT OP AOCODNT. 

4 farttuDgs = i penny 
13 d. =1 ahiUfng 



tmj otUtrUng gold. 

StlviB. Onnim, Gi. ; Bf-er. a«. ed. i 
Plorbi.it.; Bmii-i.U.; Hrp«t«,M. 
OraU.U.; Thnig,aiai,Si. WihUlingi 
»e coined on! of 1 lb. trBj of HtacUog 

B«os«. ftrnjiild.; ffaljJxMy.ld, 
HirliiBj, Jd. IiilOOiartsoflhebnraK 
metil for tbeiw coins, Ihcre tre :— stt, 
copper; 4, lin; imd I, lino. To I lb. 

h^^nolei.SO; of (irtblng^ laj, ' 

Tertw, «.; Doltar, «|a; Noble, m-, 
BermShimogirteMi Aiigd,l<(i H»lf. 
gntoe»,10^; M«rk,lS/4; Pl»tole,l(l/; 
attlne..ai;! C»roln>,SS;; J«eobii»,Mi/! 
Moldon, 171 '• Jounes, 3Sf. 

TTB inH^tiHl/U of ths Taloo of the oop- 
'" n«infalo«t*rlliig; ihnl, 
Scgti s aod-gterling. 

lepk, . = IBH. • 



n. wnoBT. 

Tha Act e° Qeo. IT. e*p. 71, 
which esUbluhed th« Iupbriai. 
WeIQBTB AMD Heasubba, coma 
into opentiOD on lat Jm. 1826. 
By the Act 18° and 19° Vic. cap. 72, 
tha Imperial Standard of Weigbt 
ia the iWmJ Avoirdupait, deposited 
in the Eichequer at ■Wcatroinster, 
and ol which oopicH are planed in 
the Mint, the Koyal Society of 
London, Greenwich Obaervatorj, 
and the Palace at Weatminater. 



16 dnunl^ ifr. ^ I oance OK 
16 0*. =1 ponnd a. 

S8 lb. =! 1 quarter gr. 

* qr.orll21b,= Ihondredwt. dot 
BO cwt = 1 ton T. 

Also, 
14 lb. = 1 Btone 

in ^ndon, a ttana of btiloher-inaat 
= S lb. In Li.wpool. Aa, 100 lb. = 



Troy Wt. ia used in wrigbing 
the prsctous metali and in pluloaiv 
" '"i<al BiperimeDla. 

Rraina, gr. = 1 pennywtAot. 



part! eoDtain !t of allD^, 
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una dwt. SltrliTii 



30 gniaa, ?r. = 1 scrapie "A 
3 9 =1 arwhm 3 

8 3 =1 oQDca j 

In tha iboTi, the ^ It Ibeonnca Trr>: 
at 481) gralna ; bat is the »w ainu 
at«*lgbti4daptedbf theOsnanlMBd 
led Conncll In October Isea, the ^ »id 
3 tuTS b«a ibollAed, ind the J ~ 
CAeaifiU*^Lvfrdup^^43Tlir'^tnt. 



m. 1.BN0TH. 

By the AM 18° «nd 19° Vie. Mp. 
72, the Imperial Standard Ueisure 
of Length is the Yard, deposited i- 
the Exchequer at Westmiiuter, on 
of which copiea are placed besid 
those of the Standmd of Weight. 



5Jrd. 

am." or 1760 yd. 



= I?^I 



6076 IL nearla = t geog. ml. 
60 nog. ml. = 1 desree of the 



SieoOgeog.ml. 

J 

S geoK> ml. 



ldema_ 

the Earth's circ 



80 cb. 


= iiiiit 

= lchidii 
= lmile 


O. 


4qr. 


giD. 


MEASDU. 

= liuul Hi. 
= > qn^tarsr. 
= lyiia fd. 


Flemish 


"=»1 


1 Engllabell- 


=BV 



B4tI:tBE UEASDBK. 

This Table ii foimed hj tjaariag 

the coireeponding denommatioiis 

in Lineal Heunre. 

141 «a. in. =1 sq. foot a;.^. 

flq. jard ig.yd. 



Ssq. ft. 



40 so. |w. ^ 
4ra.or4S40s.7d.=.«;cc <». 
640*0. =lBq.iDile>;.inI. 

lOQ sq. ft' £= 1 BqtuTe of flooring 
8S >q. yd. = 1 nod ot building 



V. 80UDITT. 



b. ft. =1 bunl bulk B. B 



▼t OAPACITT. 

According to tha Art 6' Oeo, 
IV. cap. li, Iha Imperial Standard 
Mbmom of CapacitT ig the Oalim, 
which contains 10 lb. aroir. of dis- 
lUied irater weighed in air at tbe 
temperatnre of 82° Fahrenheit, the 
Barometer being at 30 in. The 
Standard Measure is deposited in 
the Exchequer at ff ostminster. 

_ HEABUBB OF CiPACTir. 

4 gais gi. = I pint pt 
J pt. =1 quart gi. 

* qt. = 1 gallon gal. 

Jpk. slbuSel S; 

8 on. =1 qoarter or. 

A]» 
PoWb != a Qt I Coomb = 4 bn. 



The lelght of «d Inimiisl Bvillil ot 

tbe Tithe CommatatiDn Aete^£DiFlaiid 
"iS.''^''' " 60 lb. ^^ 
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__, tortheacmunta mun alwan ta 
tae nuau AiKJuM, lirra. are applied 
10 caaki of mgar, nolauei, A*., theli 
gmMananet roighf nmif- -■-■ 



iitbeiUMd. 



wu abollahed 






= Kl^4Be aSi. la. 



- The Weight, and Meunre> of the 
United states of Ajiierlea ire the uine 

" " ' 'n GriHt Britihi, with the 

lie MeseuroJofCapaelty, 



and moltl^ai of tt 
•I for dry goo'- -- 
kiB fhr IJinldi 



n iDchaster Bogh- 
of the WIna Qal 



» minimi tTt,=l fluid draohm r3 
Sf3 =1 fluid ooDcefX 

aofS =Ipint o 

BO =1 gallon C 

O tar (Mariai; ta Ctayfajv 
I f } of dlMllled ntn nlgha 1 oa. 

ITOll. 

Vn. mOUMATIOII. 

AMOULaB KEASDBB. 

80 uoonda " = t minnte ' 

00° =l^t»wrl8L 

< L or 360* =1 drcle 

Al» 

30° =1 sign of the zodiac 

Vni. TIMB, 



60 seconds, au.= l minnte mui. 

60 min. = l hour ha. 

24 ho. =1 day da. 

J da. =1 week m^ 

I wk. ^I common month <!<i.Bb). 
: 1 common yeir on. j/e. 



I«5da. > ' 



Juinary 
Pebmarv 
March 

M^ ■ 



Jnlj 

September 
October 
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Hlehulmu D>r 
Ghrinmu 
Eatltr Das, ™ wliirt 
tha PuiSiij Full Mooi 

E^bsn th* fSi\ Uoon 1 
Eutsr D17 1> on tha ne 

OaUemu 

Mamiunu 

Thu Sidtnol Dug la = 

«nli'i rayolnUon on I1 



ThtAfpari^Bc/arDvl*'^ u 

Til baiWani two nceeBalva meiUlaa ) 
tnmiltaof Uwrarfaetntra. ThUdiy , 
mriu in length. The dlffepanco bs- , 
tnm Amamt Sotar Itm u shown f 
tT ■ nuialil, and Mian Ailar nmi u , 
Indlntad bj * wall-npiUted clock, li 
Itimtd Equtlan of Tima. 

IHa iftM dMar Aiy of 2* hoor. 
la naed foi Ih* pnrpoaea eF dvil llie, 
Aatmnomen tn mliu! the Mean Bolu 
Otf barin at 11 o'clock noon, mil 
rackon flia bonn onwari W M. The . 
ilji7«B*i>aiI agraoB with tha OaU < 

Antinifw from noon to m 

froDk midnight to noon thi 
d»7hahinii,thnB:— 



tha Bolar year, lotarcalata ji month of 

M daji, 7 tlmei Id i CTCla of 18 y»n. 

, Tb* kohammadana naa s fwr of 11 

' lunar montbi or 3M dara, and add a 

[ dwlotheTearllttaMilnBOyaart 

TtuSidiTial rtiiriB = MSd>i.ehe. 



Uta Bolar or I>o|*af fur l» = »» 
d*.Gho. 48n1n.4B-T iM. = n^MSM 
diT*. Itia tha IntorralbatwwB tm 

eadTepuugai of tha aon tbim^ 

T«ma] equfiuK. Tha aolar jeu 
datei tha aeuona, and la thai»- 
tha pnipar itandald lot r^nlattne 
dvU year, 
illua CHsar adapted a somlnil 

sible'br 1 eonUlnB B6S dafi. The 
An Calendar wulntTodoced 40 V.C- 
error li = B6Ma da. — SS{k24224 



ofNIu— OraEDrr XIILordandb 
rata be omitted InOcloheriesa. I 
) OrogorUn Calendar, a«rT_ :reir 



irabar iji dlililble 1^ 4 



and 1000, 






= Sap. 10 : 






giulan Galandar In 100 T«UI la thara- 
■ ib^ S-IW da. — 8 da. = 10* diL, m 
. N. 8. wu tntrodooad 
lb Emnin in Beptam- 

, ..,„ ,. 3. IB >eil need 1^ th* 

f <J/ntt Church. Tha diffHeDce ba- 
SDO.S.and N.S.IdJo-ffyrvfffn. In 



olutlon of the moon la = 19 dt 



1= aaqoini 
= lOtaaml 



. It la the hitarral be- 
noeeaalT* wnJnnoUoni 
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HETBIC 8T3TEU OF WEIQHT3 AMD HEA.8UBE9. 

The Um of the Metric System vraa reodered penniuiTB in the United 
Kingdom bT the Act 2r «nd 28° Vic. op. lit. 

Whan the metn iru flnt defoltlrelj Inlrodnceil In Fnn« In ITW, It tm 
■dopted u tb« Isn-mlUlanih put of tLa Qiudrut from tli* N. Pola to tba 
Equator, bat •Dbaeqiunt ulcoutioni tuLTC, howavar, ihovn thai it ii not pre- 



HllUmeln = -uul = -1W3T0T9 
CanllDutns -01 = WntrTS 
Dsdmetn = •! = S'«87OT» 
METttE =1- = »9-nOTa 

CenUu* = I = I'IMOSSM 






LITBB = •001 

HU1Ir«n = -Wl = " 
Centl^nin xs -01 = 

D*elr*)B'= '1 = ] 
QBAU =1' = U 



: -OITWWT 



MrrlMietn = 10000 = VMMI 

Vtitn =**lu3rU*™nnfl 
Haelan = 10000 = »47111S 

Dekiutn z= -01 = a-WOt 



Dakacnn = 1U= -tROUUni 

Ractognm = 100=i -KIMSIII 
Klhwnm = 1000= t-lOWllt 

Hrrfunoi= 10000=1 t^MSaia 
Quintii = 100000= no-wiii 

MilUBf =iO0O00O=M0«-eilS 



Then wen n» kinda of wetaht:— 
TroMU er DitiA WMgla. of which 1 lb. 
= T60»«S Impsriil gntni, and Tnm 

W^ht, of which 1 ih. = seaz-n In- 

Hrtal gnina. The Strndari Sumt 
Troyu wu uaigned to Laaark- 



nlBabeaslall I 4b 

Belli =lf>1l|80cl 
TbaSlaidariElL}iettUBdlii>mT^, 



Imp. in, Th 
ip. ch^n ^ 74-11 



I gUlB=l mntchkln { 1 clKirins=l pint 
lmut(dik.=iilclio;InlS;latl=lfdloa 
•ntSlaadanlfltU, kept at AlrUifs 



4llpplaa=l peek 1 4arioti=lboll 
4pegkB =lDrIat |l6I>oUa =lchalder 
Then ware two kindi of Dry Uau- 
nra, the ona fbr lekai and the otber 
Kir iarlty, aaU, Ac. The :8li»diii'ij 



There nt orett dlrenltT In the 
□euoiea used in the Tarlona oiimttea. 
The Standard 8ooteh Ml ef meal ii 
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Buti depend, lg ibe flnt Sondar ^t*' 
LB ¥a^il Fall Moon, "hl^^n- 



AtJ to the yeu* 11 tlmt 




tniulM of tha i 

mriu In lei^tli. The <uu>iicuLfl i, 
tween Atnareni Batar l^nu ni iboi 
1^ ■ ■ondiil, ud JTain Ailor nnu __ 
tndlutad ^ t TiU-ngaUtad dock, 1> 
termed EquUoD of Time. 
171s Jf«n aolar I>aii o 



DsT b*ElD tt U unlock 
muon UH bonn imvard t( 



Baelnmba ttaa Dcon U mldnlgkti bgt 
rnm mi&lgbt U niun tbe ronnu 1i * 
4»rl»biiid.tliiu:— 

Bep. 10 : T p-m. = Sap. 10 : T ho. 

Bep. 11 : 11 s.m. = Sep. 10 ! 13 ho 

Knea the bqd apparently dascrlbet 

■ clnilB or 880" in M hoo™, 16* ffl 

lOPgitodfl oorreipond to 1 hoDT al 

place Id W E. Ions- ia 8 honn i^at 
ttiat ot Onamrtdi, while In ec W 
Iong> It la 1 hoon bahlnd It 

3%t PtriBdioal Mlmi& or alderflal reT- 
olutioDof the moni I* = n da. 7 bo. It 
■nln. ll'S MO, It la tbe tbna of tbe 

the Interral la irblcb tho moon 'r» 

tuna to the ume plua In the huTena 

T^i Lunar JfonM or lynoffical m- 






i»Ta,T lb 
• Hoham 



tea In 30 Tean 



earth'a nrolnUon roind the aan. 
Sho. Wniln.»T aes. s 8S6^ 



le Inuper atandacd lOTTegnlattiie 
the ofTU ytM. 

Jallui GiBia' adopted a nofDlDal 
ffMi of 860 da. fl ho. In the Jnllwi 

"' 'litble'bf 4 DontainaSae daya. The 



Nloe— Qiegoiy SIII, ordered In 
._, ., j> be omitted In CKiohei 1582. Ia 
tbe OrogOTlan Calendar, OTCry year 
-. nSmljoc 1^ di»ialhls by 1 la a 



Gregorian Calendar or New Stylo 
(N. ^■'>^^^°'-,l^'^^^^^^^ 
Style (O. a.). The error of tbe Or* 



■000S6 da. B jr. N. B. iraa Intm 
Into (he BritlBb Empire in Be] 
ber 17fia. O. S. 18 ttUl nied \y. 



I dayai In the IBth, dsMii,- In the 



MEMORANDA. 
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HETBIC 8TSTEH OF TTEIQHTS AND HEASUBES. 

Ths Use of the Hetrie 8jst«m «u rendered penoiisiTe in the Uoilsd 
Kinedom bj the Act S7° and 28° Vic. ctf. lit. 

wimOn mstHTU flnt definlUTelTiDUwIiioedlii Fnnu in ITW, Usm 
■doptad u tbs tm-mllUonUi pMt " " ' -■ ' - — - ■ 



Caitlmet»= -01 s -nSTOTS 
Dedmein = 1 = MOimt 
UETBE =1' =M-3t('79 

CcntEan = 1 s 119603938 



Huun = 10000 = taiiia 

Dckilltn = '01 = »»M 
BectoUtn = '1 = auMK 



Hinignm = 001 = ■iWtOBiar 
<;eiitlrruo b -01 = -lHSt34S7 
»m4(IMii-= -1 = 1-513SS48T 



iltUsr = 1000000= ItH-etll 



perul gnltu. Tha Blania 
Troga WM »Mlgiied to Lanm 



eaiii =iniiiieoduiiu=i 

Tha&Di&mlfll.kapt st Siliiiirgh, 
IE 8I-<eaS Iran. In. Ths etailn = 
1-lSSOM Imp. sbilD = 7t-119« Imp. ft. 



di=l acn = l-S81ieg Imp, un 



1 gUli = 1 mntchklD 1 1 chopLBBzl piBl 

1 mutrtit ■= 1 Gliopin | SplDt*=lB>Jloii 

Tha BUmiardFiM, kept at Afr»w=z 

lOtSOM CDb. |jl.= ')7SSU Imp. ullon. 



4UppUi=lp«k I IBrtatBslbol) 
«pe^ =lflilot |ieb(ilU=lchtldn 
There nre n» klHdi of D17 Hsu- 



il gTWt dlTsnlty In t! 



PBIMB AND COMPOSITE NUMBERS. 



^ PRIME NUMBERS. 

A NruBEti which ciuuiot be dmded bj any other withont leav- 
ing a remainder is termed a iVim« Uwnber or Prime; thm, 1, 
2, 3, 5, 7, 11, 13, are primes. 

A number composed of two or more primee maltiplied to- 
gether is termed a Compottte Number ; thus, 6, 16, 35, are com- 
posite nombera. 

(1) Find the primes in the foUowing series ; — 

1, 2, 3, +, 5,-6; 7, -ft, -9; 46; 11, 4B-, 13, 4+. 

f elidinK ei 
nnmben not didtd axe prime. 
Thja proceu, commonlv ksovn as ERATOSTHENEs'f Sieve, 
may be atvidged as m the following eiamplee : — 

(2) Find the primes to 50. 

1, 2, 3, 5, 7, -9-, 11, 13, 4^ 17, 19, «-, 23, «^ -Sr, 
29, 31, -9^-3^ 37, -99; 41, 43, -45; 47, -49: 

Bines 2 is the on^ men prime, ire omit sll the other even nam- 
tieis. In eliding tbe oomwaite nnmberH contaming any prime, we 
need not teat an/ belaw the sguara of &e prime ; for since all the 
lower composite nnmben contuntng the prime contain ■ lower 
prime also, the/ roust hare been previonsly elided ; thus we be- 
gin to elide those <-^ 3 from 9, and those •-)-> ^ irt>m 25. 

For the aune reason we divide by no prime whose square Is > 
toreater thin) (he higheat number in the series ; thus we finish bv 
eliding 49, whicli is <^ 7. 

(3) Find the primes ftom 100 to 150. 

101, 103,«§il07,109,-H4-,n3,*i5;4W,i49;4«-,4fi3;4S% 
127,«9; 131,-i33;-t95; 137, 139, *«■, 449; +*^ 44T-, 149. 

* The sign •+>, for " didtSile bg" wss inlrodueed by Mr Iterloir of 
Woolvrieh Academy in IBM. 
f Erstoslhenes, cantor of the AlexaDdrisD Library, died b.c. 191. 



PRIME AMD COKFOSITE NCUBEBg. 

b tiTtiy third nnmber after 109, the Gut nnmber <4^ .1 
- fiflh . . 105, - - . - 6, 
• tevenlh • - 105, • • • • T. 

sqaars of Ui 
Find the primes betov 1000, giving those in acK& hundred 

\i a separate eiercUe. 



2, PRIME FACTORS. 

Tub primes that make ap a compoeite number are termed its 

iVanw Faction ; thus, 2, 2, 2, 3, 7, are the prime factors of 168. 

BesoWe the following into prime factors. 

_ ( 2X2X2X3X7 

~ ■ior2»x3x7 



3"2l 



q9._ J" 2X2X3X7X11 
^— tor2'X3X7Xll 



231 



3. 16 

4. 21 
6. 30 



6. 42 


11. 98 


16. 143 


. 21. 245 


7. 55 


12. 100 


17. 154 


22. 264 


8. 66 


13. 105 


18. 165 


23. 276 


9. 70 


14. 110 


19. 192 


24. 343 


10. 75 


15. 125 


20. 242 


25. 539 



27. 1188 

28. 1331 

29. 1452 

30. 1584 



Resolve the following into prime factors, and combine them 
into sets of three factors each, not greater than 12. 
810^2 X 3*X 5 

=3'X3'X2X5 Itiseasiertoobtamthe 9|810=9x9XlO 

=9X9X10"^^'^'='''"''^'"^- 90=9X10 

I 39. 405 I 43. 704 I 47. 240 i 51. 960 

40. 448 44. 766 48. 486 62. 1152 

41. 504 45. 792 49. 729 53. 1296 
I 42. 672 I 46. 1056 I 50. 768 I 54. 1728 



31 


225 


.35 


49.'> 


.12 


315 


KK 


BIB 


33 


.192 


37 


Sfift 


34 


441 


38. 


108S 



3, GREATEST COMMON MEASURE. 

A HDHBBK which divides another without leaving a remainder 
ia termed a Meaiure or Factor of that nnmber ; thus, 8 is a 
measure of 24. A number which divides two or more num- 
bers without leaving a remainder iB termed a Common Mtaturt 
of those numben ; thus, 6 is a common measure of 24 and 36. 



H PftlMB AND COHPOSITE HnUBERS. 

3* ^e greatest number whicli divides two or more nmnbera 
without learing a remainder is termed their OtviUat Cqmmon 
Measure (a. c. H.); tlius, 12 ia the o. c. v. of 24 and 36; 
G the O. C. u. of 24, 36, and 54. 

Numbers whose o. c. u. is 1 exeprvmt to each oAer. Com- 
posite numbeTg may be prime to eacli Other ; thus, 26 ii prime 
to 36. 

(1) Find the o. c. H. of 78 and 300. 
I. By Prime Factors. 
78 = 2 X 3 X 13 ; 300 = 2* X 3 X 5' 
o. G. u. = 2 X 3 = 6 
BiDca 2 and 3 are ths (mlj ttetoa common to 78 uu] SOO, 2X3 
or 6 is the a. o. m. of 73 and SOO. 

II. By Division. 
78)300(3 1(78 300 3 



ii.'^)12(2 



B2XB 

orl2(5xI~ " ""■ 

•nd234 + 6l. ._ ... 

No munber >> S is a common mMSOra of TS and 300. Since 
eTerrniBasiire of 78 meMnren 3 X 78 or 234, eTer7 common meaa- 
nre of 78 and 300 measorea 234 and 300. Now if a numlier ia con- 
Calaed a certain Damlwr of times in 231 and another number of 
timen in 300, tha diflaranoe Iwtween tho qnotienta is an intBBar, 
wiiich is the nnmtier of times the iinmber is contained exactly in 
"" ETer7 common measure of 78 and 300 therefore raeas- 
""' or 66. Since it measnrea 78 and B6, it measnMS 
12 ; lieDCe also fi X 12 or 60 ; and finali; 66 — 60 
ion measure of 78 and 300 can therefore be ^ 6; 
iim meisnre of 78 and 300 ; .'. (hence) 6 ia their 



« 300 — 234 
78 — 66 



1.48,78 

2. 56, 98 

3. 121, 143 

4. 342, 665 
5.448,784 
6.203,261 



8.841, 899 
9.961, 1178 
10. 1243, 1469 
11,1001,1287 
12.1131,2639 
lars " 



15.1850, 1517 
16.1792, 1847 
17. 3927, 5049 
18. 1287, 1551 
19. 1537, 1802 
20.3 



22.3243,37976 

23.31484,109268 

24.82739,57693 

25.10759.20405 

26.714285,857142 

27. 49593,43902 



7.375,525 14.1792,1832 21.1261,22116 28-17641,22248 



noa AND coKPoeiTB 
C2) Find a. C, H. of 42, 56, and 49. 

42)66(1 14)49(3 



Etwt c- v- of a iiid se li 1 metsnra of Uieir a. a ic, 14 ; .■■ 
BTerrCM.ofUand4giaac. K. oflj, 56, wid 49 ; bat 7 U tin 
«. O. H. of U Ud 49 ; .'. 7 i< a. c M. of 42, 56, wd 4S. 

(3) Find g. C. u. of 192, 66, 44, 128, 94. 

Take Uj two nnmbsrs, u 44 mnd 94 ; 2 is thsii a. c u. Tha 
a. c. H. required cannot therefore be >- 2. Mow 3 meunres the 
DlUiiben 192, 5S, 126 ; .-. 2 is the O. C. U. roqaired. 

BupposB we tud aelected 56 end 128, their a. c. u. U not ■ 
meuore of all the rest. o. o. h. of S and 41 [a 4. □. c. h. of 4 
■nd 94 i» 2, which meuara 192, ud 2 ia the a. c. ¥. reqnired. 

To abridge the [f oceaa, it ia expedient to select at fint two num- 
beiB whose c- O. H. u ankong the itati o/Uu mutual O. C. meaaurca. 

(4) Find a. c. u. of 27, 216, 48, 105, and 406. 

3 u o. c. H. of 27 &nd 48 ; 3 ia a M. of 216, lOfi, and 405. 
.-. 3wtheo. C. H.of27,46, 216, 105, and 406. 



29. 45, 27, 64 1 32. 24, 36, 48, 216 I 35. 198, 495, 209, 660 

30. 90, 84, 81 33. 32, 40, 64, 108 36. 146, 730, 366, 219 

31. 66, 84, 63 I 34. 72, 84, 66, 176 I 37. 924, 378, 612, 246 
88. Thai the Greatest Commoa Divisor of 19460 and 10769. 

39. Find the giealMtnamber canoelliiig 1859 and 3003. 

40. Find Uie length of the gresteat line exactly meMnriog the 
mdea of an SDoIoaare SlSfd. long and 111 broad. 

41. Find the greatest meaanre of capacity contuned exactly in 
two meastues containing respectiruly 6 gal. 7 pt. and B gal. 6 pt. 

42. What ie the greatest mm of money contained exactly in 
£2.9>1 and£2.3- 11? 

43. Tioi the greatest som of money contained exactly In 
£34- 7* 7 and £70 •12-2. 

44. George, James, and John, wish to spend 2/3, 1/10}, and 
SJSJ, on the fame kind of squibs. Find the pric« of the dearetl squib 
they can purchase. 

46. Two apprentices carry 1147 and 961 ivory bolls respecti-rely 
Grom the workshop to the showroom. The balls are carried in 
baskets Dtepud contents, which are filled and emptied seveial times. 
IIow many halls are in a basketful 7 



16 PBIUE AKD COHFOSITE NCUBERB. 

3* 46. Two &ig;ates faaTing the lame Qamber of gans fire ft nambei 
ofrourxb. Tha one hsB Sied 608, and the other 1102 shots. 
How many gnna has esch 7 

47. The ^cnuii* and Mieander frigates having the tame numbei 
of giuis greater Uian 36, Gre a umnber of Tovndi. The one haa 
fired 352 and tlie other 484 ahots. How many guns haa each ? 
And why is the limitation " greaUr IKaa 36" necessary 7 

48. Two oppositioD coaches, which have mn /uI2 during the 
season fin the tama nnmbar of days, have had 4807 and 3971 pas- 
Bengers respectivelj. How maaj days haa the season lasted, and 
how many passengeiB does the one contain more than the other ? 



LEAST COMMON MULTIPLE. 
A NUMBER which coptaina another an exact nurnber of times is 
tenDedaMuAipJeof that number; thus 48 is a Multiple of 8. 

Mecuura and Multiple are correlative tenns : — 

7 is a measure of 14, 14 is a multiple of 7. 

A number containing two or more nnmbera an exact number 
of times is termed a Common MiMple of those unmbers ; thus 
48 ia a Common Multiple of 4, 6, and 8. 

The least number containing two or more numbers an exact 
number of times is termed their £e(i«< Common Afutejpis (l. C. u.) ; 
thus 24 ia L. c. H. of 4, 6, and 8. 

When two or more numbers are prime to each other, their 
L. c. u. is their product ; thus L. c. u. of 3, 5, 7, and 11, is 
3X5X7X11. 

(1) Find L. c. u. of 15 and 21. 

15 = 3X5; 21 = 3X7. 
I~ c. M. 106 = 3 X 7 X 5. 
Every common multiple of IS and 21 mnat cont^n 3, fi, and T. 
But 3 X S X 7 is the least number coutaining 3, S, and 7; .-. 
3 X 5 X 7 is L. 0, M. of 15 and 21. 

L. c. u. of two numbers ^ Product H- Q. c H. 
Thus, of 15 and 21 ; a. c. m.=3 ; Product= (SX 5) X (3X7). 
L.c.H.= l^'"'^"""' =SX(3X7). 

In finding the L. c. m. of 2 numbers it is thus easier to di- 
vide one of the numbers by their n. C. M., and multiply the 

quotient by the other number. 



PRIME AMD COKPOSITE NUHBEKS. 17 

, (2) Find l. g. u. of 224 and 256. 

a. c. u. = 32. 

L. C. M. = VV* X 256 = 7 X 256 = 1792. 

(3) Find l. c. u. of 364 and 564. 

a. c. H. = 12. 

L. e. «. = 32 X 564 = 18048. 

Find L. C. K. of 

1. 27, 36 ! 4. 72, 48 I 7. 144, 180 I 10. 200, 260 I 13. 120, 798 

2. 42, 66 5. 52, 78 8. 216, 225 11. 224, 343 14. 225, 375 

3. 35, 49 I 6. 34, £1 I 9- 196, 343 1 12. 324, 360 16. 234, 390 



dL. C 


U. 

■Mr 


21. 


18, 21, 
2t 


24,30,32,36 
30, 32. 


34 








12. 


15.. 


ID. 


18 






21. 


6. 


IS, 


». 


9 








* 


15. 


4, 





4, 

We elide 18 and 18, irMcb are respectivelj meunr 
Ws divide b^ U)e prime S bo Idd^ u it is contained in 



The &cton contained in the nnmbera in addition to S, !, S, S, tr« 
7, 5, 4, 3 ; and as these are prime to each other, L. 0. M. = 

axaxsx3x'x5x4x3 = looso. 
n. 

12 I W; 46-, 21, 24. 30, 82, 36 
7, «, 6, 8, 3 

Since the fkcton of 13 are oonlained in one or other of the nam- 
bem, wa maj diride bj 12, uid find the olhu' Ctclon Dantaiaed la 
the nnmben. 

12 is not a T 
of IS and 21, i 
tirely br 6 and 4. 

Tlie acton contujied in the nnmben beaideg those of 12, are T, 
5, B, and 3 ; and u these are priine to each other, t. c. M. = 
12XTX5XBX3= 10080. 

a bv s nrime bo long u it is 
e Second, we divide 
bj a composite number wboae factors are contained in one or 
other of tlie numbera ; and when any number is not a multiple 
of the divisor, we divide it b; their a. C. h. 



D COHFOSITE HDUBER8. 



(5) Find 


UC. M. 0f2I, 


24, 25, 27, 28. 


2 21, 21, 25, 27. 28 


12 1 21, 24, '25, 27, 28 


2 21, 12, 25, 27, 14 


7, 2, 2fi, 9, ? 


3 21, 6, 25, 27, ? 




1,"2, 25, 9 


UC.K. = 12X7X2X25X9 




=37800. 


L.C. M. = 2X2X3X7X2X 




26X9 = 37800. 




16. 4, I 


23.3! 


17. 8, 18 


24. 2( 


18. IS ,20 


26. 2t 


19. IS ,27 


26.31 


20. 1( 12 


27.8, 


21. IS ,40 


28.2: 


22. IS ,21 


29.1] 





ST. Find the least umnber contuning the 9 digits. 

38. Find the shorteBt distance that three rods of 8 ft. 3 jd. and 
4 yd. will exactly meaanra. 

39. Find the content of the smallest vessel that may be exactly 
filled by using a gallon, a 10 pint, or a 12 pint mettsaie. 

40. A. rides at 10 miles an hour, B drives at 6 miles an boor, and 
C walks at 3 miles an hour. Find the shortest distance they may 
all traverse in an exact nnmber of bonis. 

41. Tom, Dick, and Jack, agree to spend the same sum in pnr- 
chasing fire-wheels at the rate of Ijd., 4d., and 21d. respectively. 
What is the smallest sum the? can expend? 

42. 'What are the prime factors of i_ 0. m. of 12, 35, 28, and of 
21, 15, 30? 

43. Mention the prime factors of i- c ■. of 12, 28, 35, 21, 55, 
audof 15, 33, 20, 77, 44. 

(6) F^d the least number whicli, when separate^ di- 
vided by 2, 3, 4, 6, 6, always leaves the remainder 1. 

Least Number ^^ 2, 3, 4, 5, 6, is l. cm. of 2,3, 4, 
5, 6=60i 6O4-I or 61 is the nomber reqnired. 

44. Find the least umnber wbicb, when separately divided by 
2, 3 7, leaves the lemainder I. 

(7) Find tbe least nnmber which, when separately di- 
vided b^2, 3 8, leaves the remainders 1, 2 7 

respectively. 

L.c.M.^840; 840— lor 839 is thenumber required. 

45. Find the least nnmber which, when separately divided by 
!, 3 9, leaves the reihunders 1, 2 8 respective^. 



VUIQAB FEACTI0N8. 



If a unit is divided into ' ' ' ' 

three equal parts, and tieo i ' 

of them are taken, the 

parts thus taken form ' ' '■ ' ' 

imhthirdt of one unit. i ' * 

If iieo nnits ss a whole are divided into three equal parts, 
and one taken, the part thus taken is one-third of two unili. 

That which we have obtained by either method is written, j. 
It b termed a Vulgar Fraction, of which 2 is the Nu- 
menUor and 3 the Denominator, 

The Denominator of a Volgar Fraction indicates the Dumber 
of equal parts into which a nnit ia divided; and the Numera- 
tor, the number taken. Or, the Numerator indicates the 
number of units, and the Denominator the number of equal 
partH into which these nnits, conaidered as a whole, are di- 
vided, and of which one is to be taken. 

Om If 2 nnita are each di- i — i — ' — ■■ — ■ — ' — ' — ! — ' — t— J 
vided into 6 equal parts, ' ^ 

we obtam 10 tifths. The integer 2 is thna reduced to the 
fractional form, '/. 
(1} Bedace 3 to an equivalent fraction with denominator 7. 

3 = V. 
1, Bedace 9 to equivalent fractions with denomSnatoTS 4, 8, 7. 
3.-33 • . - . 3, fi, 8. 

8. - 2B . - . , 11,13,20. 

4. - 37 ' . . ^12, 14, la. 

0- A baker divides 12 rolls into 4 eqnal parts each. How ta*ay 
fbnrthshashe? 

6. Into how manf ^ghlhs of a jaid eta a diaper cnt IT jards 
ofcloth? 



6. 



have two units 1 ^ ! 

and three-fifths of a unit, by divldiug each of the units into 
fitlhs, and adding in the three-fifths, we obtain thirteen-fifths. 

Eveiynmnber which, like 2{, is thna made up of an integer 
and a fraction, is termed a Mixed Nuubeb. 



PKIME AND COHPOBITE NUXBEKB. 



(5) Find 


L. C. H. Of21, 


24,25, 


27, 28. 


2 21, 24, 25, 27, 28 


12|21, 24, 25, 27, 28 


2 21, 12, 26, 27, 14 


7, 2, 26. 9, 7 


3 31, 6, 25, 27, 1 
1. 2, 26, 9 


L.0.M.= 12X7X2X25X 


L.C. U. = 2X2X3 X7X2X 
25X9 = 37800. 




16.4, 1 
17.8, 8 

18. IS 20 

19. li 27 
20. 1( 2 
21. 15 40 
22. IS 21 


23.32,36,49,56,42 30.2! 
24.20,24,26,27,45 31. S( 
26.28,30,32,36,42 32. 3( 
26.35,40,42,49,28 33.2: 
27.8,14,18,21,32,28 34.31 
28.24,27,28,32,-36,56 35.1i 
29. 16,21,24,27,28,35136. 5( 



37. Find tbe least nnrobor containing the 9 digits. 

38. Find tiie ahorteat dist&nce tliat tbree rods of S fc 3 yd. and 
4 yd. will eiaotly meaanre. 

39. Find the content of the smallest vessel that may he exactly 
filled by using a gallon, a 10 pint, or a 12 pint measare. 

40. A rides at 10 miles an honr, B drivea at 6 miles an hoar, and 
C walks at 3 milea on hour. Find the shortest distance they may 
all trSTeiBe in an eioct aomlier of hours, 

41. Tom, Dick, and Jock, agree to spend the same sam in pur- 
chasing fire-nheels at the TMe of IJd., 4d., and 31d. respectiTely. 
What is tbe smallest sum they can expend? 

42. What are the prime Actors of l. o. h. of 12, 35, 28, and of 
21, 15, 20? 

43. Mention the prime bctors of l. c n. of 12, SB, 35, 21, 55, 
andofI5,S3, 20, 77, 44. 

(6) Find the least nnmber which, when eeparately di- 
vided by 2, 3, 4, 5, 6, always leaves the remainder 1. 
Least Number •+> 2, 3, 4, 5, 6, is l. c. k. of 2, 3, 4, 
5, 6=60; 60 + 1 or 61 is the number required. 

44. Find the least number which, when separately divided bjr 



2, S... 



.7, leaves the remainder 1 . 



(7) Find the least number which, when separately di- 
vided by 2,3 .*8, leaves the remainders I, 2 7 

respectively. 
L.C.«.=840;840— lor 839 is the nnmber required. 
45. Find the least number which, when seporatelj divided hj 
2, 3 9, leaves the redudndera 1, 2 S respectively. 



VDLGAB FBACIIOHS. 



Ir & unit is divided into ' ' ' ■' 

three equal parts, and boo 1 > 

of them are taken, tbe 

patU thng taken form ' ' ' ' 

tmo-ihirdtofoMumt. 1 ' ^ 

If too units as a whole are divided into thrtt eqnal parts, 
and <mB taken, tlie part thns taken a one-third of taxt untia. 

Ttiat wliich ve have obtained by either method is written, }. 
It is termed a VnLo&R Fraction, of wliich 2 ia the JVu- 
merator and 3 the Denominalor. 

The Denominator of a Vulgar Fraction indicates the naml)er 
of eqnal parts into which a nnit is divided; and the Numera- 
tor, the number taken. Or, the Numerator indicates the 
number of units, and the Denominator the nnmber of eqna) 
parts into which these units, considered as a whole, are di- 
■vided, and of which one is to be taken. 

> If 2 units are each di- ' — ' — ' — ' — ' — ' — ' — '■ — ' — > — ' 
Tided into 5 equal parts, 1 2 

we obtain 10 fifths. The integer 2 is thus reduced to the 
fractional form, y. 
(1) Keduce 3 to an equivalent fraction with denominator 7. 

3=v- 
1. Reduce 9 to equivalent fractions with denominators 4, 8, 7. 
2.-33 - . - . 3,5,8. 

3. - 29 - „ . ^11, 13,20. 

4. ■. 37 ■ . . .' 12, 14, 15. 

5. A baker divides 12 tdUb into 4 eqnal parts each- How manj 
fourths has he? 

6. Into how many eighths of a jard can a drqier out 17 jards 
ofcloth? 



and three-fifths of a unit, b^ dividing each of the unils into 
fifths, and addbg in the three-fifths, we obtain tbirteen-fifths. 

Everj number which, like 2{, is thus made up of an integer 
and a fraction, is termed a Mixed Number. 



so TULO&R FBAGTIOHB. 

6, Reduce the following mixed nnmben to a fractioDal Form :-~ 

701, _«XI8 + li _ 1038 

1. 71 I 4. S^V I ^■ 9*^1 I 10. 329-if I 13. 928|| 

2. 114 5. 8A 8. 79H n. 92411 !*■ 3tA 

3. 13| I 6. 16i? I 9. 23ii ( 12. 89(J I 16. 23tH 
16. How many eiglitha of a yard are in 73 jd. ? 

IT. Hon many tirelfthB of a penny are in 8^^^.? 
1 8. How many ^xteenthi of b yud has a draper sold who baa 
disposed of 9^ yd. ? 

7, If we take the > — 1 — 1 — ' — '■ — ■ — ' — ' — '■ — < — ' 

fraction y, we ^ ^ * 

find we can make up two onits, with three-fourths over. 

V = 2!- 

Every fraction which, like y, has its numerator > its de- 
nominator, ia > 1, and is termed an Imphoper FRACTION. 

Every fraction which, like }, has its numerator =:: its de- 
nominator ia = 1, and is termed an Iuprofer Pbaction. 

Every fraction which, like {, has its numerator < its de- 
Dominator, ia < 1, and is termed a Pbopee Fbaction, 

Reduce the following improper fractions to whole or mixed 
numbers ; — 

(l)Vi^ = U. (2}'W = 7W. C3))| = I. 

1. V M- 't'^ I 7- Hl^ I 10. ig^fi I 13. UU 

2. a I 6. m 8. ^J^fi 11. lifa 14. '-iW 

3. Vt" I 6. ma I 9. »fja | 12. i^ja | 15. VW 

16. A grocer, who has sold 89 qnartei-poimdH of tea, wishes to 
know how many lb. he has sold. 

17. Adraper, who hassold 117 sixteenths of a yard, isaskodhow 
many yards be has sotd. 

18. The average length of a year, according to the Gregorian 
Calendar, ia ' \'' ," * ' days. Express ttiis as a mixed nomber. 



^ If we take any fraction, aa ^ ! — ■ — -J ' '— -■ — 

all fractions with the denomina- I 

tor 7, having the numerator ■< 5, 

aa ^^, I, &c., are < ^; and all . 

witli the numerator 5, having the 

denominator > 7, as |, i, &C., ' — ' — ' — ' — ' — ' — *- 
are also < f. By diminishing ■ 



Again, all fractions with the ' ' — i ' — i — i — i — 

denominator 7, having the nume- I 

rator > 5, aa ■}, -J, Ac, are > 4 ; 

and all with the numerators, but ■ 

thedonominator <7, asji f,&c., ' 

are also >■ ^, By increasing the ' ' ' ' 1 ' 

numerator, or diminishing the de- I 

nominator, we thus increate the valne of a fraction. 

(1} Mention 4 fractions with denominator 12, next >■ ^. 

A ; tV VV. A> a- 

(S) Mention 3 tractions with numerator 6, next < ^. 
A ! A. A. A- 

1. Mention 4 fiwitiona irith numeiator 9, next < -f^. 

2. . 3 . . " G, " > ,1,. 





> !• 


10, 

mtmenitor 13, 


<■/,■ 
<1( 



■ We may multiply 1 by 2, by t — i — i — i — i — i i i 

doublii^ tne mtmber of the parts ; f f I 

thus, 1X2 = ?. 

■ Wa may multiply f by 2, by ' — ' — ' — ' — ' — ' — ' — ' — ' 
doubling the magnitude of the I ' ^ 

parts ; thus, f X 2 = j. 

By mnltipl^g the numerator or dividing the denominator, 
we thus midi^b/ the value of a fraction. 

Multiply the following fractions by integers : — 
(1)^X4=H. (2)^X7=J=li. (3)AX24=V=2i. 

], 13, a common bctot of 24 and 60, is contained S times in 

,.:_,_ , i._n, 'herefora — "=-'-■'- 

by 12. 



'o mnltipl/ •'a bjr 24 we may therefora midCiplj tim a 
2, and divide the di ' ' " " 



1. i X 5 I 5. A X 3 I 9. A X 12 

2. iV X 4 6. JJ X 4 10. A X 14 
3- A X 4 7. ii X 7 11. « X 27 
4. -ff X 8 I 8. H X 16 I 12. J4 X 16 



O, Reduce the following mixed numbers to a. factional form :— 

70 1 1 _ Tfl X IB + 11 _ loss 

'"" 13-'— — TT- 

1. 7} I 4. 8A I 7. 90iJ I 10. 329H I 13. 928i| 

2. Ui 5. 8^V 8. 79« 11. 924}! 14. 3^V 

3. 13$ I 6. 16ii I 9. 23H | 12. 89|{ I 16. 23Hf 

16. Hoir manj efghttiB of a jtxi an In TJ yd. ? 

17. How many twelfUu of B, penny are in S-fyi. ? 

18. How many sixteenths of a yard has a draper sold who has 
disposed of 9^ yd. ? 

7, Ifwetaketbe ' — ' — ' — ■ — ' — i — i — i — : 1 — ' ' 

fraction V, we ^ ^ J 

find we can m^e Dp two nnita, with tbiee-fourths over. 
V = 2S. 

Every fraction which, like Vi ^^ i'^ numerator > its de- 
nominator, is > 1, and is termed an Impbopek Fraction. 

Every fraction which, like i, has its numerator =: its de- 
nominator is = 1, and is termed an Impsofer Fbactiok. 

Every fraction which, like |, has its numerator < its de- 
nominator, is < 1, and is termed a Pbopes Fkactioh. 

(1) VV = U. (2) W = 7A. (3) \t = 1. 

1. V I 4- 'jW I 7- *m I 10- Hi'' I 13. tUS 

2. SI I 5. m 8. ij»fl 11. Hja u. <jW 

3. W I 6. »Jgs I 9. *H* ! 12. ijja I 15. VVV 

16. A grocer, who hu sold 89 qoarter-poands of tea, wishes to 
know how many lb. he has sold. 

17. Adnqier, who has sold 117 sixteenths of a yard, is asked how 
many yards he has sold. 

IS. The average length of a year, accoiding to the Gi^orion 
Calendar, is *^~^ days. Express this as a mixed number. 

Q^ If we take any fraction, as f, '- — ' ' ' ' — ' ' — ■ 

all fractions with the denomlna- f ' 

tor 7, having the numerator ■< 5, . 

as i, 4, &c., are < |; and all * I 
with the numerator 6, having the 

denominator > 7, as J, j, Ac, ' — ' — ' — ' — ' — ^ — ' — ' — ' 

are also < f. By diminishing I ' 
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Again, all tractions with the ■ — ■ — > — ■ — i — >— 

denominator 7, having the numo- f 

rator > 5, as 4, ^ 4c., are > 4 ; , 

and all with the numerator 5, bat ■ 
the denominator < 7, as (, {, &a., 

are also > f . By increasing the ' ' ' ' ' ' ' 

numerator, or diminishing the de- t 
nonunator, we thus inataee \h.a value of a fraction. 

(1) Mention 4 fraction* with denominator 12, next > ^. 

A i tV tV a. a- 

p!) HentioD 3 fractions with numerator 5, next < -f^. 

A ; A, -A. A- 





at < /,. 


2. . a . . - 6, 


> A- 

> 1 


4. . 6 - - - 10, 

6. . 8 . - nnmeiator 13, 


< A. 


We may multiply * by 2, by < — 1 — 1— 
donblmg the numSer of the parts ; 
thus, 1X2=:?. 


) 1 1 


doubling the Toagmtude of the « 
parts ; thus, j x 2 = J. 


J 1 



Ulxply the value of a fraction. 
Multiply the following fractions by integers ; — 
(l)AX4=t|. (2)AX7=i=Ii. {3)AX24=V=2J. 

Id [3], 12, ■ common &i:tOF of 24 and 60, ia cantoned a tim«a in 
U. To multiply it b7 U we maj tberefore multiply the namen- 
tor \ij 2, Bud aivide the denominalor bj 12. 

1. 1 X 5 I 6. A X 3 I 9. A- X 12 

2. A X 4 6. Ji X 4 10. A X 14 

3. A X 4 7. ii X 7 11. if X 27 

4. V, X B ( 8. H X 16 I 12. « X 15 
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O, IS. Boran poioliAMni eicli buj J peck <^ msmL How iiiaiiy 
pecki have been bonghty 

U. 11b,tn7=)f|tb.aToir. Howmanytb. aToiT. = 2Slb. troy? 

15. Find tbe nomber of degrees = Sfi grades, of wMcli each is 
= A deg. 

10> W^e """y divide J by 4, by 

taking one-Jourth of the numier | | 1 

of parts; tins, ^ -:- 4 = f 

Wa may divide 4 by 2, by 

taking as many parla of ha{f tie A I 1 

tna^itude; thtu, j -f- 2 =: 1^. 

By dividing the nnmeiator or multiplying the denominator, 
we thna tUvide tbe value of a fraction. 

Divide the following fractions by integers : — 

a)!H-5=A- (2)H-^4 = ,v C3)4*^18 = yl,. 

In J3), 3, a coDuuon bdor of 18 and 15^ is eoDtained 6 limee in IB. 
To divide i\ hj 18, we niaj therefore divide tlie muneratoi by 3, 
and multiply Ine denaminator by 6. 

9. « -r 20 

10. a -5- 12 

11. 44-^21 

12. ij -;- 30 

13. What part of a mile does a stream Bow tp minnte which 
flows ^ mile in T min. ? 

11. 12 oz. troy = (ft lb- "°'i- ^^1>a^ P^'* <^ ^ 'b- ^^O"- " > 
OE. troy? 

16. 64 squares of a diaoght-boaid occupy 11 sq.fL Whatdoea 
one square occupy? 

, Having given any fraction, as J, ) 

by taking one-third of the num- 1 1 1 s 1 1 1 1 e t 

ber of parts each three times a 



1. 4-h2 


6. IJ -^ 5 
6. H -^ 3 


i U H- 9 


a. H-i-6 



large, we have tbe same fraction expressed, as I. Bv dividing 

ii,.^ .^....i^-L^o — _ j:,.:j~ *u„ V it l__ o . „_j bv d> 



by 3, we divide the fraction by 3 ; and by di- 



Bv dividing the numerator and the denominator of a IractioD 
by the same number, tbe value of the fraction remains unalteTtd. 

The fraction J, when expressed as f , is said to be in its 
LOWEST TEBHS. A fraction is in its lowest terms when its 
munerator and denominator areprintt to each otktr. 
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ll* Reduce the following fhtctioiu to their lowett tenoi : — 

^^' *** til. «} = f 
In I., ira diride the nnmentor and denomlnitor roecaiuTelf by 
the eonunon bctois 4, T, 4, seleoted bj uupectHm. 
In II., wa atmiiw divide the namenitor tuid debominator bj thsir 

neprodnetofthe&ctoTBl, T, 4, nsedinl., 1i = b. O.m., 112. 
(2) iH. By tospMtion, Hi = iH = If- 



(3){!»!. m'I ill! = H. 


1' U 


13- HM 


26. AV* 


2-41 


"■ MM 


26. tmi 


3.M 


15. JSA 


27. AU, 


4« 


16- WA 


28. iVSVr 


5- A\ 


"■»» 


29. .Mfa 


«■«{ 


18- HM 


30. 4H« 


'HH 


19- Hi! 


31. A¥A 


«■ iW 


20. iiai 


32. .,«», 


9- H« 


21. iSSJ, 


33. *SW, 


10. «» 


22. «H» 


34. AWV 


"■ MH 


23. 4H1! 


35. «H 


12- l«i 


21. HHJ 


36. AVA 



12a Having given any fraction, sa 
J, by taking twice as many parts 



37- »VWb 

38. iVft'. 

39. tHJ» 

40. JIJH 
«- TftWr 
42. iHiit 

«. 4jHn 

45. HHH 

47. JHiJJ 

*8. UHH 
1 



of half the magnitnde, ' 
the same traction eipressed, as .A. By multiplying the nu- 
merator bj[ 2, we multiplythe fraction 1^2; and by multiplying 
the denominator by 2, we divide the fraction by 2 ; and thus 
b^ mnltiplying the niunerator and the denominator (tf a frac- 
''"Tx by the same number, the value of the fraction remuns 

Ltwo fractions, j, j. Of the Common Uultiples 
tuatake24, i = H. »ndi = iS' TOie fractiona 
been reduced to eqoi^ent fractions with a Common 

c. H. of 4 and 6 ; j = ^ and A = ^g. The 
:hua been reduced to equivalent fractions with 



Take 

of 4 and 
h&ve thus been 
DenomiiuUor. 

12 13 the L. 
fractions have thus 
tA« Leatt Common Denominator. 



Redace the following to equivalent fractions having th« 
least conimon denominator (l. c. d.) : — 
(1) i, *, tV i*- 

L. c. D. = L. c. M, of 3, 6, 12, 16 = 48. 

Knee the denominator of g is oontsined iQ '■"■ ^ „ 

times in 48, we moltiplj its unmeiator by 16. '^ ■ ~ s 
Kmilarlj, wo divide the l. o. u. by the deno- 
minator of each fracdon, and moltipl; the s - = ^ 
corresponding nnmeiatoi by the qootient. The ^ *^ 

number, showing how often the denominator 4 X = ^ 
of a fraction is conluned in the l. 0. n., is that ^^ *^ 

by which the nnmerator of that fraction is g 1^ = ^ 
mnltiplied, and may be termed the Fa^cnoiAi. le is 

Mtotipubb (p. m.) 

13. i. i, i, H, a, H 

15- i, tV 1. il. I. li 

16- IS, R ifc H. t'A. t'A 
"■ h I, i, ^> \i, A 

18- ii, kh 4i. ii. ift. 4i 

19- i, i. i*. 44. II. Ji 
20. t, !i> iii, i!4> {♦« 
21- A, A, ii. A. A. A 

22. «. A. tIt. t!>, a, a 

23. \i, it, «. i*. H. I* 

24. i, A. i. A HJ. yAt 



■ih! 

2. I, i, * 

3. 1, h h A 

4. i, i, I, < 

5. i. f ih H 
6- t. i. A. ti 
7. (, A. iJ> K 
8- 1, it, H, U 
9. f, A. A. h A 

10. *, J, A. A, A 

»- I, ), A. A. .1. 

12- *. A. A. A. A 

(2) f A,A 

L.c.D. = 7x 11 X 13 = 1001. 

When the denominatoiE are ^rime to each 

other, the f. h. of a' fraction is the product 

of the denonunaioiB of the other fractions : 

thus, the F. H. of t is 11 X 13, which ia = 



(3) », A. A. it- 

L. c. D. = 7 X 13 X 19 X 23 = 39767. 

Although the denominators ore prime to ^^ 
each other, yet it is often convenieot, when . 
there are four or more fractioiu, to obtain 
p. M. by dividing the l. 0. n. by each 
_: — .. ;_ iBsion: thus, the f. u. 



denominator "i 
of f ia 5681 : 
13X19X2 



-, which ii 
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1. i, i 




31- i, t. t, *, A 


J. ». » 




32- 1, », 1, A 


1, 1, t, 


A 


33. 1, », il A 


i, i. <, 


A 


34. f, }, J, 4J 


1, i, A 


A 


85. (, t, 1, A 


4, i, A 


A 


36. I, t, ♦, A. 1 



13* In comparing the maguitndes i 
of a number of fractions, aa g, {, 
f\, ve niay take a line, or, for , 
the Btjce of diBtinctnesB, BB&iBny 
equal lines as there are fractions, 
and lay off parts corresponding ' 
to them. ^ an appeal to the 
eye, or by the aid of compaBBes, y 
maguitude of the fractions. 



I may then compare the 



In comparing the ftactiona arithmetically, yi 
is in the following exampleB. 



may proceed 



Arrange the following fractions in order of magnitude i — 

(1) i. h ih reBpectively i= i|), {{}, ^JJ. 

Order of Magnitude, i, 4ii {■ 
By reducing the fractions to a common deuomioator, we at 
once discover the order of magnitude. 

(2) fc *, f Ar i- 

Complements, ), -(, i, Ai i- 
Order of Magnitude, ft. i. J. (. J- 
That which, when added -to a proper fraction, makee np 
vnib/, is termed itB Complement. Of a nnmber of fractions, 
that which has the least complement is the greatest traction. 

(3) ^ A, A. respectively = i, j|j, ^. 

Order of Magnitude, ^Vi Ai A- 
W h «. ih «. respectively = |, ^, », |. 
Order of Magnitnde, }J, j|, |, f |. 
Of the Belies of fractions ,%, ^„ ,',, ,*,, ananged in order of 
magnitude, let any two, as ^ and ,*,, be taken. Reducing 
them to the comnion denominator 20 X 34, we have the nu- 
merators reBpeotively ^ S X 3^ end 20 X G, of which the for- 
mer is the greater. Iflien fractions are ananged in order of 
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magnitudo, the product of the nameratnr of tny fraction bj ■ 
the denommator of tlia next lenH is >■ th% prodoct of the de- 
nominator of the formar fraction by the nmnerator of the lat- 
ter; thnB^ in the aeries jl, %\.\\, |; 16 X 26 > 16 X 23, 



23 X 36>26 X31, 31 X 6 



6. T^,A.i* 



6x6. 



8.!,H.tV*.H 
12- A, if. 4S. 4?. 41 1 18. ,v, A, A. A> A. A. 



j^j| Let us ADD the tractiooB ^ |, and J. ^ 
By taking any line as th« unit, wa place 

the lines representing (, j, j, in a line,&nd • 
thus obtain their sum. To express the 
value of (he sum, or to add the fractions i 

arithmetically, we reduce them to equi- 
valent fractions ^ ^ 

having a common < r i i r i i 

denominator, and 



add the numerators of the equivalents. Of common denomi- 
nators, the L. c. D. is g^erall^ taken. 



9t+» + H + « + A = -+"'+y-'- ^ 



1.J + 4 + J 
2 ( + » + • 
3.i + J + ft 
4.A + 1+I 
5 » + l+A 
6.i + » + « 

8-A+l+A + A 



9*+A+A+A 
10.H + J + ,V + « 
ll-l + i + H+AV 
12H + A + H+H 
ls.|+«+it + ,'A + «+AV 
"■A + A + A + A + Ai+il 
16«+H + A+Al, + A% + A\i 
16* + A + A + A + H + ll 



^ (3) l| + U=2+i±l = 2 + i = 3i. 

In the diagram, having rep- i 

resented 1} and 1 j- b; lines, we 
pl&ce the inte^rs together, and 
then the fractions in the same ' 
line with them, and thus obtain 
the sum whose value is 3 -^ } = 3}. 



g BDzed Nmnbeit we need not ndooe them to 



m «i+<H+n+i!H='9+ '"-^'"Ji'"+'" 

= 19 + 3,V, = 22,W 

23- «+i!+il+'i+A+19,VS. 
24-3,.,+,+it+9A+2,',+A 

25. 7i+8(+GJ+7H+A+,<, 

26. 4li+A+SA+6,',+V.+Th, 
, 27. 41+A+A+6ft+2A+U 
r 28.7i+»+81+lll+17A+A 

The work may be abridged by eornbitdsg, in the [process of 
adding, those fractions whose denominators are either the 
«E»R« or have a oontmon meagure, as in the following examples : 

(5) A + A + ,'. + * + « + ,V 

ft + A = A = !i 1 + 1=1 

A + ,V = A = ii i + 4 = _t 

It 

<6)i + A+A + «- 



17. 6i+7i+M+91 

18. 3H-7i+8»+9! 

19. 7J+8i+5iJ+7H 

20. 6i+61+7tH-9H 

21. 9H-10ff 11H-6U 

22. llJ+3H-2*i+5A 



= l±-« =,. 



i + ft='-4-' 

A + « = *4 

29.i+l + |+|+S+4 
30A+! + »+t+* + A 
SI.«+l + i+A+A+» 
32.J+A + ft + l 



-=i! = l 
♦ 
33.lJ + !+2i + A + A+l 
34.i+t+« + H+A + l 
35.H + t+! + A + A+l 
S6.A + J+A+A 



VULOAfi FRACTIOHa. 

. ; spends i o( the 
tending classeB, A in Btndy, Jy i. 
and ,V i" miHcellaneoua reading, vvnat part ot tne 
day is be thuit occupied? 
* + T-. + ^^ + A + ,\^ ''-^*-*-^ + '-*-' 
= i« = ii- 

37. 1 of a pole iain Band,and,*, of it in water. Whatjtart of the 
pole ia thus below the level of the water ? 

38. In an Allied Camp, \ of the soldiers are natives of England, 
^, of Scotland, ,Vg of Ireland, and ,], of Wales. What part of 
the camp is nnder British colotin ? 

39. Of the chairs in tlie UniTereity of Edinburgh, ^ of the num- 
ber was founded in the nineteenth eentniy, j in the eighteenth, 
and J, in the seTenteanth. What part of the whole was founded 



40. In 1636, the regular infimtiy, and the regular cavalrj of 
England, were respeotiTely ,|, and ^\is of the militia. What 
part were they together of the militia ? 

41. Of the prismatic spectrum, red occnpies i, orange f^, and 
yellow ,*,. What part of the whole do these three colouni occupy ? 

42. What part of a piece of cloth has a draper sold, who has cut 
off/,, ^, A, and ^ofit? 

43. A treasurer has expended y, ^„ j|, /„ and ^ of a g^ven 
sum. What part of the whole has he laid out ? 

44. In 1353, of the number of lieshmen belonging to Cambridge 
1 1 1 belonged to Trinity College, ^ to Bt John's College, A to 
Gonville and Cuns College, and di to Qaeena' College. What 
part of the whole did these form ? 

46. Of the water of the Dead Sea, ,}•, is muriate of lime, ,Vt 
muriate of magnesia, ^,*, muriate of soda, f^g sulphate of lime. 
What part of the whole are those ingredients ? 



2. Wa 



auBTRACT a frac- 
from an integer, 



e dirninisb one of 11' 

ttie umta by |; thoB, f — }^i- This, with the other unit, 
makes the whole remainder 1}. In subtracting a proper irac- 
tion from an integer, we find the om^ement of the fraction, 
and diminish the uteger by 1. 
(1)18-J! = 17A. 
1.18-4 3- 9- A I 6. 8-A 

2. 10 — ( I 4.11 — 1", I 6. 23— H 



FRACTIONS. 



I. Let Hi subtract } from J. Bj 
reducing (be iractioDa t 



mon deoomiiiator, 


»efindS = A. i'. 


.\ 1 


i = tV i ""d by taking 7', from Vi we obtain the remainder ^,. 


W«-t = Tr-' = .V 




7. i-4 


16. «-,", 


1 23. 1 _ „ 


8. i-J 


18. « -A 


2<. «-,W 


9. i-i 


17. I-i 


26. ft-4 


10. J-! 


18. «-« 


26. «-({ 


11. !-i 


19. ft-, 


27. *1 - 4, 


12. «-A 


20. it -ft 


28. 4! — 44 


13. .ft-, 


21. «-if 


29. 4)-iJ 


». ii-« 


22. H-ii 


30. i!-, 4 


InBubtractittgamiied -2 




number, as 24, from 
other, as 3|, we find 






the 1 


3 3 


difference first between "A 




the fractions, and then ■■'""■■ 




between thewholo num. di z't 




beta. Thus, J or ^ from J or ^ leaves 


rVand 3-2=1. 


So,S{-2i = 3-2+5=5=l,v 




(3)3i-Ift = 2 + '»^=2^. 


31. 31 - 2J 


35. 18! — 10, 


39. 1744-134J 


32. 7t-6i 


36. 17| — lOft 


40. 1841-17^, 


33. 17i-13A 


37. 28ii-19« 


41. 29,V,-9AV 


34. 6)-3A 


38. 16iJ - 14M 


42. 34! -2ft., 



Let US take I; from 3^. Since we 
cannot subtract ^ or j from \ or |, we 
reduce one of tbt 3 units to nxths. 
1 J or I diminished by 4 ia thus ^ | . 
2 — 1 = 1. So, 31— 1|=2— 1-1- 



In subtracting tbe nxffia, instead i 

of taking 4 from 9, we may subtract 31 - 
4 from 6, and add in 3. The prac- 1 j = 
deal adrantage of thia method is 
illustrated in A, in which we take 



UnlU. Sixlbi 



m, the lower numerator from the common denomintttor, and add 
in the nppei numerator. In B, ne may coiuider the tix&a as 
nnitB of a lower name, of which six make up a higher nnit. 
The solation b then obtained as in Compouad Subtraction. 





(4) 6i-3 


14 = 


5 — 3 


-H!i±r 


-!I = 


2ij = 


2S- 


43 


20»- 


-16} 


47 


14*- 


- 13A 


61 


13!- 


lOil 


44 


161- 


-I3( 


48 


15U 


-4JS 


52 


SA- 


6H 


45 


14i- 


-9« 


49 


13S- 


-11! 


63 


1«« 


-IH! 


46 


16,- 


-10} 


50 


8!- 


4H 


64 


2311 


-22H 



55. g of a pole is above the bottom of a pool, and ^g ia in the 
pool. What part of it is above the level of the water? 

56. A letiul draper who baa bought | of a plec« of cloth, ielti 
J J of the piece. What part of it ha* he over? 

57. I of a common is hud ont as bleaching-groand. What part 
of it is over? 

58. A Bulor haa spent ,■, of Ms life at sea. What part was 
epent before he went to sea ? 

59. A person succeeding to a legacy left by an ancestor or de- 
scendant in the direct line, pays ^tt of the valne as doty. What 
part is over? 

60. Of the prismatic spectram, the bine, indigo, and violet isya 
together occupy i, and Uie bine and indigo together ^. What 
part does the violet oconpy ? 

61- The nomber of pear and apple trees in an orchard is | of 
that of the whole, and that of tlie pear trees is j',. What port of 
the whole is the nomber of apple trees? 

63. Of a consignment of guano from Saldanha Bay, JjJ consisted 
of carbonate of lime and phosphates of lime and magnesia, and Jf 
of the phosphates. What part of it wag carbonate of lime ? 

63. In 1857, the nomber of parliamentary electors in Scotland . 
was ^,', of the whole nnmber in Great Britain. What part of 
the whole number was the number in England and Wales? 

le. (l)i + |-!-|-!_,.. = »+£=2+<i=l« = „=.S. 

l-l-l-l-!-! I 4. i-Hi-A-Hl 

2!-i-K-i 5. J + I-(-Ji_l! 

3. 1 + 1-l-V, I 6. »-h,-,-A-H 



TDLOAR FBACnONS. 31 

ie.'-2l + 31-j-« + l I 10.H-J + A-H+1H 

8.3i-» + S»-4*+l "•6»-« + «-t-2A 
9.2j-! + 2l-i + (l I 12.4i-J + !H-H + A 

(2) A traveller luu gone ( of a jonraey on foot, A^d 
horEeback, } by rail, and the rest by coach. What 
part has he gone by coach ? 



1 - (* + A + 1) = 1 - (- 



= 1 - ,% = iV^- 

13. ( of a pole ii blae, ( red, and the rest wMte. What part of It 
U white ? 

14. A atodent has in three weeks read reipectivelj ,^, f, and | 
of the Firet Bookofthe,£Qeid. What partofithasheTet toread? 

15. A loldier while in tlie army had spent ) of hialife in the 
United Kingdom, ^ in Canada, -ff in Qibialtar, J in India, and 

'a the Crimea. What port of his lifb bad he spent before 



16. A jeweller baring nsed -^g, J^, and {^ of an ingot of gold, 
wishes to know what part still remains. 

IT. Of the whole time spent by Professor E^azzl Smyth in the 
Astronomical Expedition to Teneriffe in 1856, ,*, was spent in the 
lowlands of Tenerifie, ^\ at Onajara, and ^*, at Alta Vista. 
What part was spent in the voyagH ? 

IB. Of the component elemeola of alhoiQen, )J in carbon, j j, 
hydrogen, and ,', nitrogen. What part of it does the remainder, 
consisting of oxygen, phosphonu, &c., conetitate? 

19. Of the whole nnmbet of Jeboshaphat's " men of valour " in 
Jndab and Benjamin, the three divisions of Jndab were respec- 
tively i|, /„ and A- What part belonged to Benjamm? 

20. Of the Uaok and mulatto popniadon (^ Cuba m tB50. the 
&ee mnlatloes were ^\, the free blacks ff,',, and the mulatto 
slaves (■ i,. What paj^ was the number of black slaves ? 

21. Of the annnal salaries of the principal, depute, and as^st- 
ant oleriu of the Court of Session, 5 deputes receive ^1 > each, and 
9 assistants jI, each. What part does each of the 4 prindpaU 

17* Ii KtTLTiPLYiNO a fraction by another, as { by ), we consider 

that smce the nnltiplier } is } of 2, the product will be } of 2 

times J. Now 2 X 4 = f , and the required product is = | 

— 3 = ^ which is thus = J X I- 

In multiplying fractions together, the prodnct of the nomer- 
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ly, ators becomes the numerator of the product, and the product 
of the deDomjnators the denommator of the prodoct. 

In inaltiplying by an integer we repeat the multiplicand u 
manj times ub there are units in the multiplier ; in multiplying 
by a fraction we take that part of the multiplicand which i« 
denoted by the multiplier. 

t X i may be expressed aa 4 of 4, or J of }, which being 
the fraction of a fraction in termed a CoupouND Fractior, 
in contradistinction to a Simple RtACTioN, as (. A Com- ■ 
pound Fraction is reduced to the fonn of a simple one by mnl- 
tiplying the numerators and the denominators, aa in Multipli- 
cation of Fractions ; thus, J of } = -•^. 

We may consider { of | ) 

either as J of 2 X 4, or, aa ■-■-' ■ i 1 1 r . 1 1 i.j 

in the diagram, we may di- I'l A \l ' 

vide i into three equal parts, 1 

and take too of them. Si- ' '* '' ' ''* ' ' ' i-" 

milarly, ire may take} of), i*t VV 11 ^ 

either as I of 4 X 1, or, as in the diagram, we may divide ) 
into^w equal parts and take /mtr of them. 



(1) i X IVt 



= n = Hi- 



Since 3 is a common factor of 8 and 10, we CANCEL these 
numbers, and write the number of times the factor is con- 
tained in each. By thus cancelling any numerator with any 
denominator with which it has a common &ctor, we obtun 
the product in its lowest tenns. 



The nnmerato 


of tlie product is = 


X 1. Uniifi takes the 




of its multiple 






(3) 61 X 


iS = TX S=K 


= 4A. 


1. !Xi 


9. ! X 6i 


17. 9t X 8A 


2- « X A 


10. 4X7} 


!«• 7A X m 


3. t X A 


11. !X 16| 


19. 191 X 16(i! 


<■ f X M 


12. 5 X 18i 


20. 23i X m 


5. « X !! 


13. I,', X « 


21. 17| X j!| 


«• » X « 


11- 2,-T X t 


ffl. 4HS X 4iJ 


'• A X « 


15. » X 64 


23. t,V X 17A 


8. « X H 


16. A X 7| 


24 H»xs,v,4 
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(4) I X H X 4A =1 X I X n = W = lOtV 



25. 1 X 2} X J 

26. i X 3i X i 

27. 3| X i8 X ii 

28. 2i X i X 31 
29- 3Vt X tV X 5i 
30. 3J X V, X 6i 

Bednce the folio ' 



31. J X is X 8} 

32. 6J X A X 6J 

33. 4 X * X 6J 

34. Vt X 4 X 4i 

35. 71 X 1 X U 

36. 8i X 1* X ,Vb 
ig Compound to Simple Fractions : — 



(5) 1 off of Aof H=ix ? X * X ^ 



(6) jof#of7iof|j=:|:x*x^xf:=«. 



37. Jof Jof } 

38. I of J of if 

39. I of 4 J of, V 

40. Jofjof ii 

41. J of 1 of 8i 

42. jofJiof Jof4i 

43. }of2iof4of5i 

44. j of ■!, of \i of 3i of \\ 

45. T°B''f|of4|iof33 



46. 41 of,',*, of 41 of ^^ 

47. iof Jof Jofiof,V<»f7 

48. fof5iof^ofi;|of5 

49. \% of \^ of ^ of 70iV 

50. ■lSofVWof*Toft'i\3of307,'( 

51. jof^Vof A^f^iofS; 

52. 4 of 4 of ^ of ,i, of 6561 

53. t\ofl9of,'Vof4iofUof8t 

54. w of f ! of 7i of 7,', of j; 



(7) If a train nuiB J of a mile in a minute ; how m&aj 
mUes will it ran in | of 43i min. ? 
ml. ag 

iXlX43i=|:x|;X^=" = 7Jml. 

55. A soldier was in hospital -^ of the time he served in India, 
which was -ft of his life. What port of his life was he in hos- 
pital? 

56. A Bailor's share of prize-mone^ is j'^ of a midshipman's, 
whose sliare is ^ of a lieatenant's. What part of a lieutenant's 
share does a eaJlor get? 

67. Jack, who gets f of a plnm-podding, g^vei J of his share to 
Tom, who gives ) of his to Hany. What part of the plum-pndding 
does HaiTT get 7 

b2 
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1.7a ^- ^ Bchoolbof piepueB hii lesBons at home la ) of the time b« 
plays, irhich amounts to ^ of | ofaday. Duriiis what part of a 
day does he prepare Ua leesons? 

£9. On the Q«eloiig and Malbonme Railway, the fare per mils 
by the third daiaia /, of that by the second, which is | c^ that by 
the first, which is Sjd. Find the f^ per mile by the flrat. 

60. Hnd the receipts of a railway for a week wbicb amotut to 
f II of £6364. 

61. The^nnmbei of ref^strars employed in the Census of ISSI 
was yYVr ^f ^^^ "^ the enumerators, of whom there were 38740. 
Find the nnmber of re^stran. 

63. If a ttain mns a mile in { of 3 j min., in what lime will it 
Tnn,'i of 33i miles? 

63. 24 flagstofis are placed on a road at the distance of ) of 73) 
yards between each. Uow many yards are between the first and 
thslast 



13* I" niTiDiHO a fraction by another, as J by J, we cMisider 
that since the divisor | is | of 2, the quotient obtained by 
dividing by ( is 3 times as large as that obtained by dividing 
by 2. Now f -^ 2 = I, and the required quotient is = | X 3 
^ (. J -^ f thus produces the same result as } X i- 

In dividing a fraction by another, we invert the divisor, and 
proceed as in Multiplication of Fractions. A fraction inverted 
u the Recipbocal of the original fraction ; thus, ( is the re- 
ciprocal of J. The product of a fraction by its reciprocal is 

To divide J by |, we may, i— ■ — i — i — i — i — i — i — : — •' 
as in the first diagram, ac- I 1^1 

cording to the previous eiplanation, take one-haJf i>i J, which 
is f, and by taxing &ree parts each ^ |, we obtain {. 

Expressing } and } in the same 1 | 

denominator as -fj and ^, re- '-' — ' ' ' ■ ■ ' ■ ' ■■■'■- ' ' ' •• 

spectively, we see in the second i"i A • 

diagram that if we take 8 tatdfOa as the unit, 9 tadfOtt con- 
tain 9 of those parts of which the unit contains 8. A Is thus 
{ of '^, or 4 is the quotient obtained by dividing A "7 A> '^ 



(1) 4 ^ i't = S X V = 4i = Uz- 

(2) 4| -h 7ii = I X ^ = /,V 



la 1' 
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3S 


!■•-!-» 


9. ,V-i-A 


17. 


19J 4- 44 


2- «^-S 


10- H ^ All 


18. 


17A -i- 11 


3. 4 -i- * 


11- « -^ H 


19. 


41-^54 


4. i^H 


12. I» ^ « 


20. 


61 -i- lis 


s. M ^ a 


13. 5J -i- « 


21. 


244 H- J? 


6. {S -i- » 


«. n H- 41 


22. 


314 -i- 91 


7- H -i- tI 


15. 3i-i-4 


23. 


1^^4^ 


8. « -^ H 


16. 64-^41 


24. 


7^-^24 



', of 3i =X X ^ X B = 



(4) ,Vof4i-=-f = . 

25. ii -H i of lOj. 

26. Ui ^ I of 25} 

27. 4i -h f of 12J 

28. JS -H ? of 3i 

29. 3i -^ H of 7i 

30. ii -r S of 8tV 



= iSi- 



31. 1 of 4i -H t\ 

32. 4 of 21 ^ } 

33. |of lyV-^ lloti; 

34. if of J3 -7- ,V of 4 

35. ,'o of iii -=- I of liS 

36. f of H -r I of i\ 



We may write the quotient J -r } in the following fonn :— 
— in which the dividend beconieH the numerator, and the 
divisor the denominator of a Complex Fraction. 

A Complex Fraction has a fraction in either its numerator oi 



denominator, oi 



n both of them :— thus, -|-, =-, 



1 A 5i 51 , 



complex fractions. The reduction of Complex to Simple Frac- 
tions is fflmilar to the Division of Fractions. 
Reduce the following Compksr to Simple Fractions :— 

(5) -f = A- 

"We have multiplied the numerator and the denominator of 
the fraction by 4, the denominator of the numerator. So, 
when either tlie numerator or the denominator is an integer, 
we multiply the numerator and the denominator by the de- 
nomiaaior of the fractional term. 



(6) 



_ = i -r H = « X li = !!■ 



«. [*' 



...Cooj^Ic 



TULOAK FRACTIONS. 



18* Tho qnotient maj evidently be obtained bymnltiplyinK tlie 
eittemes oi the complex fraction for the namerator, aaa the 
raeanB for the denominator. 



i<|:] = «. 



Ve Duj eucd eitlier of the sxtremu with either of the menna. 
AetbeDDDieietoruidthe denomiostor irill likel; be ezpreeeed in 
the lowest temu, we tbiu cuieel the/retwith the tUf^ *s 9S with 
77, aod the taeond with the/onriA, aa t with S. 

i! 

ia. 



23J 
241 



-^ 




42. 


1 

i 


-J, 




43. 




-ll-, 




44. 


ii 


-i 




45. 


* 


u. « 




46. 


ii 


7 






4» 




■^„I8 




(8) »«i 


_s25ii 


18X7 


«of3» 


~i^?' 


— ex» - 


5A 


Jl 




(9) + = 


= + 


= T = 


(10) -|- = 


iV=" 


= iii. 


a 






S2. t_?yi 




54. 


,^on2f 


J of 9) 






l«'a 


a !•'"* 




55. 


(«(» 


»o"i 






Aof^ 



56. 1 



114J -i- 301 = X ^ ^5-= « = 3H P'*'«"- 

58. If a piece of cloth ia 29} yards in length, and a leiDuant 1 • ) 
fui ; how many times ii the former aa long as the latter? 

69. How numj Eqaarea, each ( sq. inch, are contained in 1321 
eq. inchea? 

60. How manj postage-Btampfl, containing || eq. in., are in a 
sheet of 172) sq. in.? 

61. How manj times can a meaanre of | pint be filled out of a 
TeaBel containing 63 1 pints ? 

62. How OMay, time* will a coin 2 \ inchei in circnmference tarn 
rormd in traveraing 30 inches ? 

63. Mercorj is 13) times as heavj as water, and gold 1b 19t 
timei. How manj times ts gold as heavy as mercoiy ? 

64. The pellicle from which goldbeaters' skin is made is jsVe 
inch thick, while gold leaf is niVsi in- thick. How manj times 
is the former as thick, as the Utter? 

65. The laif^t scale of the Ordnance Snirey Maps is lineally 
tiIti °f *^^ "^ nature, and the smallest is ,j^,«. How many 
times is the former as large aa the latter? 

66. The mass of the Earth ia ,,,'1,^, and that of Jupiter ia ^^i 
of that of the Son. How many times is the mass of Jnpiter as 
great aa that of the Earth ? 

67. A book of 240 loaves without boards is {^ inch thick, and 
another of 180 leaveB without boarda is f, inch thick. How many 
times ia the paper of the former as thick as that of the latter? 

(12) How many men are in a regiment of which -^ = 
>J5einen? 

255 -^ 1^ = 265 X V = 850 men. 
The regiment is evidently =: 'j* of ^ of the regiment, hut 
fy of the regiment = 255 ; hence the number in the regiment 
= V of 255 = 850. 

68. Find the length of a pole of which J = 18 ft. 

69. The Fylada war steamer, having 21 guns, has ft the num- 
ber which the Frijieett Boyal war steamer haa. Find the nnmber 
of guns in the latter. 

70. Find the distance &om London to Kurrachee, that from tha 
bead of the Red Sea to Kuirachee, which ia 1700 miles, being ^\ 



38 VDLOAB FK4CT10M8. 

18> (13) Of a pole, V, is painted white, ^ green, J^ red, and 
the reiDsinder which i'b 5 ft. Ib p^ted bla^. Find 
the length of the pole. 



7 1. Of the area of the Ave great lakes, X>ak.aa Erie and Ontario 
together contain ). Michigan and Huron together if, while Lake 
Saperior contains 33000 «^. niilea. How many square miles do 
they in all contain 7 

72. Of an armj- 1 is English, f, Scotch, tJi Welsh, and the 
remainder nombers 4796 Irish. How many ar« tjiere in all? 

73. Of the distance Stom Edinhnrgh to London by rail, via Car- 
lisle, that from Edinbnrgh to Carlisle is 1, from Carlisle to Preston 
A> while that from Presbw to London is 210 miles. Find the dis- 
tance from Edinburgh to Lcmdon. 

(14) A labourer can do a piece of work in 18{ days. 
What part of it can he do in a day ? 

74. A laboorer can perform a piece of work in 13} days. What 
part of it can he do in a day 7 

76. A workman can floor a room In SJI days. What part of 
the room can he floor in a day 7 

(15) A can do a work in 8 days, B in 12 da., and C in 16 
da. In what time will they do it working together? 

A can do i of the work in 1 day. 



A, B, and C can do t + iV + t'b = ""'^^° = H *>{ the 
work in 1 da. A, B, and C, will thus do the ichote work in 
as many days as are = 1 -J- If ^ t# = ^ ^"■ 

(16) A cnn do a work m 10} da., B in 121 i^-, and C in 
Bi da. In what time will they together do it ? 

A lOj = V I s't = tVs 
B 12i=V ,V = T% 
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XO, 76. D cau do a work id 6 da., E in 9 da., and F in 10 d*. In 
what time will tliey do it bj working together? 

77. A. datem oan be fiUed hy thne pipee in 10, 12, and 18 min. 
leBpeotirely. In what lime will it ba fiUed when thej are all open ? 

78. X can do a work in 3 honn, Y in 4^ ho., and Z in (^ bo. 
In what time will tbej together do it ? 

79. A con do a work in 10^ da.. Bin II}, andC in IS). In 
what time will thej do it together 1 

80. A can do a work in 3 da., Bin4da., andCcandooamnehaa 
A and B together. la what time will they do it Working together? 

0- C can do J -|- i of the woA in a day. 

81. A can do a work in 7 hours, B in 5J hours, and Coan work 
twine an ^t ai A. In what dme will they do it together? 

83. A, B, C, can do a work together in 20 daysj A alone ean 
do it in 40 da., B alone In 60 da. In what time can C alone do it? 
^ Ccando,',, — (^ -f ^,) of the work in a day. 

83. D, E; F, can do a work together in 5 days, D in 16|, and E 
in 13) da. Id what time can F alone do it ? 

84. A, B, C, can do a work together io 7 dayi, which A and B 
can do together in 10 da. In what time will C do it? 

tr C can do I — ,V of the work in a day. 
86. F, a, 'H, can peifbrm a work together in 1 day, which Q and 
H can do together in 1} day. In what dme can F do it? 

86. X and Y can aooomidish a work together in 8 days, 7 and Z 
together in 9 da., and Y in 14 da. In what time can X and Z do 
it separately and together? 

ir X can do J — ,^ of the work in a day. 

87. A and Bean do a work together in 3J da., B andC togellier 
in 4 da., and B in 6) da. In what time can A and C do It sepa- 
rately and together? 



19. 



(1) ,\»(3;s + !ii. ■ 

■/.I'm = AX ti =V4 = iS! 



1. !ofj + (c.f| + |ofl! 



V X t!t = if =iiL 

IH = liV.- 

4 21 -I- 51 4- ?1 
■ 61 ^ 91 ^ 6i 



2- tof3i + (of! + ,<,o(3J 
3; !o(« + !ot ,•, + !! o'It! 



7J ^ Hi ^ 23J 
3| ^ 111 ^ 401 









We place " '-^ " between two quantities whose cHiTerence 
we wisli to find, when the lees is written fiist, or when we 
are nncertain of their reiative ma^itnde. 



7. I of 31 

8. 4! of 



« of 3J I 9. f 
(3) «-(« + }-})■ 

_ 166-W-«0 + 130 _ .,, 



10- A Of 11 - A Of n 



= il- 

From Ji we are required to subtract H-yidiminuiedbii j. 
By subtracting }^ -|- { we obtain a remainder too little by f. 
By adding } to this remainder we therefore obtain the re- 
quired result. 

When " — "is placed liefore a parenthaUf we change the 
"-{-" and " — " signs of the enclosed quantities respectiye- 
ly to " — " and " +," and add or subtract as indicated by 
the changed signs ; thus : — 

« - (« + » - 1) ■■ = K - i» - ! + !■ 



11- i -(«-,•.+« 

K-K + A-di+A) 

W (SA + 'H) 



13.1of,v-(lolJ-}ofy) 

„.,.f,,-(^+Aoia) 



■ i+r 



= 16!J. 



■■ W -i It 



= V,' X «=%^= w = lo^s• 
lli. «-l-»x(»-») ■ |I7. (iXi!)H-(9,\-8,« 
16. (i + tof3S)x(i-n+A)| 18. |-i.4-;i-|- ,•,) 



X9a "^^ following show the difference in value prodaced b^ 
ctuDging the puce of the parentheaia : — 



■ (t X *') - (S + -^ '• ■")■ 

w "" (« - 3 + -^ "" ■''•)■ 
""■ t "" (" - S) + '^ -' ''••■ 



' 20* InKEDuasQ thflfractionof a()uanlitytoaIowernamethan 
that in which it is given, we multiply the fraction bj the num- 
ber of times the former is coiitamed in the latter ; thus, in 
reducing A foot to the fraction of an inch, we multiply the 
numerator by 12, and obtain Jf inch, which is ^ jf of ^f foot. 



g A foot to t 
tor by 12, and 

(1) Seduce xV oz. troy to the fraction of a grain. 



1. A« 

2. ^g£ 

3. Agu— 

4. ,Vcr.... 

5. ^^T"...- 

6. ^ cr..... 

7. tJ»T.... 

8. ,*,yd... 

9. Tin lb- a 



10. ,TJ,lb.tr... 



ll. 



,..po. 



12. ^\iA ho. 

13.,JoCTrt lb. 

H. :ifcBq.ft sq. ii 

15. a^rral y^- 

16. y^'ibn gal. 

17. ,|of« yd. 

18. VAho nun- 



In reducing the fraction of a quantity to a higher name tliau 
that in which it is given, we divide the fraction by the num- 
ber of times the former contuus the Utter; thus, m reducing 
A grain to the fraction of a tt. avoir., we multiply the denom- 
mator by 7000, and obtain ttSub 'b. avoir., which is = t,^ 
of 7000 gi. 

(2) Reduce ^d. to the fraction of a crown. 

19. Afl £■ I 22- ?■ gn. 

20. icr £. 23. Jib T. 

21. id B. 1 24. if in yd. 
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20* 25. {gsec ho. 

26. Sgal bn. 

27. «yd ml. 

28. jl oa.tr lb. I 

29. HPt g^- 

30. H pk. 



31. I min da. 

32. Ada c«. yr. 

33. Hqt qr. 

34. U cub. in cnb. yd. 

35. iipo ac. 

36. iHP' »».»T. 

In reducing the fraction of a qoantity to a name which is 

neither a meaeore nor a muhiple of the name in which the 
fraction is giTen, we both multiply and divide as in the fol- 
lowing example : — 

(3) Reduce ^ lb. ar. to the firaction of a lb. troy. 

lb. ftT. —. ^ ^ = Wo lb. tr. 



37. }fl cr. 

38. «gu. £. 

39. Jni it. 

40. j|E. E yd. 

41. T^nlb. av lb. tr 



I 42.HJoz.tr oz.av. 

43. {}lk ft. 

44. ,A,Ju.yr co. yr. 

I 45. Il CO. mo eo.yr. 

46. ifjgeog. ml Imp. ml. 



In reducing a compomid quantity to the fraction of a Bimpte 
or a compound quantity, we proceed ae follows : — 
(4) Reduce £1 ' 2 ' 7 to the fraction of £1 ' 13 ' 6. 
£1*2.7 = 271d. £1.13-5 = 40ld. 

£1.2-7 = JJt of £1.13-5. 



tha formei is JJl of tlie Utter. 

47. iiye. 



48. 2 



,..£1 



II 1yd. 

50. 3ro.l5po lac. 

51. 6 (a. 15 po 1 ml. 

52. 6 0S. 3dwt....llb. tr. 

53. 4/4 13/8 

54. 7/8i 13/3J 

56. £1-15.3 £3*13-fl 



56.3oz.4dwt 21b.6oz. 

57. 3fii.44yd 3 ml. 

58.2qr.3iil Syd.lqr. 

59.2ro.l4po 3ac.lro. 

60.7bu.3plt Iqr.Shu. 

61.7ho. 12min....3d«.4ho. 

62. 4da. 17ho Iwk.Sda. 

63. 22° SC 360° 

64. 66" 32' 23'. ...90° 
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thi fraction of if £., or find what part 



= tSJt. of i? £. 



j. = T«i„ofJ?£. 5m §24. {2). 



65- A £ i^- 

66. t* AS- 

67. ,%ac Jac. 

68. Viyd A yd. 

69. »8 -,%£. 

70. A* 3i«- 



71. Am IPO- 

72. 4fu J ml 

73. 3+ a £2i 

74. 5jgal IJtqr. 

75. 6jho jda. 



7ft ,h o 



...Aoz.tr. 



In finding the value of a fraction of a qaantity, ve may 
either work ae in reducing a fraction to a lower name ; or, 
bj taking aa manj units of the name in which the fraction 
IB i^ven as are indicated by the numerator, we may divide 
by the denominator as in Compound Divieion. 



(6) Find the value of )| £. 



OOunnua; £^ = ^ oi £25 



= % H = 5^2i. 

(•121 25,^0^0 
l 8 I 2.1'3 









0.5.21 


77.il.. 


84. ,.A11>.«. 


91. ASnl. 


78. JJ ,. 


85 


Ho". 


92. H«^ 


79- Mi. 


86 


«T. 


93. M, <«. tr. 


80. « i. 


87 


A\ lb. tr. 


94. ,',V b«. 


81. Her. 


8a 


«ya. 


95. Hpk. 


82. Bi go- 


89 


a 'q. yi 


96. .Vlk. 


es. HI 


90 


Hcub.jd. 


97. ,.AJ".jr- 



(7) Find the value of J of 9^\ r< 
J of 9A ac. = J X W = W = 7,', 



=*'*=23i. 



;.,Coot^[e 



OiA^nwM; A^'*'=|*'*' = 30, 9^, = 9.0-30 

7 

9 )"5r. 1 > 10 

7-0-231 
98. 1 of 5| cr. IIOI. ( of £3 * 6 - 4i I VA. t of 3J b. 
99. i of 3J hf.cr. 102. ^\ of 3 fu. 12 po. 105. ^ of 2 ho.34 min. 
100. i of £3 -7-6 1 103. ■( of 2 ac. 3 ro. ! 106. j of 3 wk. 6 da. 

107. Express a Russian Arcbine, which is [ of a yard, as the 
fraction of a mile. 

108. Express the height of Ben Macdhni, which is j|| of a mile, 
in feet 

109. Schiehallion, where Maskeljne made a series of obserrationE 
on the Eten^ty of the Earth, U nearly | of a mile high. Express 
its height io feet. 

110. Harton Coalpit, where Airy conducted a series of observa- 
tions on the Density of the Earth, is | J of a mile deep. Express 
its depth in fathoms. 

111. Thevelodtyofionndis ,'j of a mile qp- sec. Express it in ft. 

112. Express 5 dwt. 9 gr., the weight of a guinea, as the frac- 
tion of 1 1h. troy. 

113. In an estate of 31T3 acres 20 poles, the roads oocupj 6S 
ac. 1 ro. 8 po. What part of the estate is occnpied by roads ? 

114. The distance trarersed by an express train in ,^ honr is 
nm by a goods' tntia in i of li hoar. What fraction is the for- 
mer time of the latter ? 

1 15. The National Sabscription, promoted by Cromwell in aid 
of the Waldenses, amonnted to £38097 - T ■ 3, of which Cromwell 
gave £2000. Express the latter as the fraction of the former. 

116. In NoTember 1855, tiie Patriotic Fond amounted to 
£1,296,232'4'7, of which Glasgow snbscribed £44,943 - 1 • 10. 
What part was the Glasgow snhscription of the whole? 

117. Express 68)f yards, the depth of an Arteeian well, as the 
fraction of another which is gVs of '' '^'''o deep. 

118. What fraction is an oz. av(ur. of an OE. troy? 

119. Kedace a grain to the fraction ofa dram avinr. 

120. Express a lb. troy io avdr. wdght. 

121. In Scotland, dnring June 1856, the mean weight of raponr 
in a culnc foot of air was 3 /g gruna. Express this as the fraction 
of 1 lb. avoir. 

122. In Scotland, dnring April 1856, the mean weight of Tapour 
inacohicfoot of ut was T,||„ Ib-avoir. Express this in grains. 

123. Mont Blanc is 15780 feet above the lerel at the sea, and 
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JIQ.DhawaUgiri a 5J^ miles. Ezpren the hsight of the former u 

the fiHctioii of that of the Utter. 

124. A degree of longitade on the parallel of Greenwich is iiearl)' 

= i of a degree of the Equator, which is = 60 X 6076 ft. Find 

the Qamber of Imperial miles in the former. 
ax. Find the Euni of I ac, J of 3J ro., and | of 16J po. 



J ac. = ' 2 » 16 

Jofajro. =0-2»363 
f of 16; po. = »■ * 4j 



|ac. = t=!M 

Jof3|ro.=Hro.= U = i3g 
* of V po — y po.= fl„=j^ 

m 

=l^Vl,ac.=lac.]ro,17lpo. 
Id adding fractions expressed in different names, ne may, as 
in I., find the value of the fractions, and then proceed as in 
Compound Addition; or, a« in II., we may reduce the frac- 
tions to the same name, and having added tnem, find the value 
of their sum. 
1- i «■ + H- + 4 ". 
2. A £. + I fl. + 1 «. 
3. -Jac. -|-2|Jro.-|-3ipo. 

4. J ml. 4- A *"■ "f" TT P"' 

5. i lb. + IJ oz. 4 2} dwt. 
6-iJgi:- + S8.+iiofA£. 

13. Find the total wi^ght of SI 
apectivelyifqr,,/, 

14. How 



7. J T. + J cwt. + * qr. 
S-Aqr.+Jbu. + Jpk.+ Jgal. 
9. tT.-|-7|cwt.-|-mqr.-|-20jlb. 
10. 3'^.+Jho.+6jmin.+Aho. 
ll-T'Tft' + lyl- +-ifofu- 
12. Jof3jpo,+,'5m].+Jof2jfu. 
'en half-cheets of tea, containing re- 
t^. » h 1'-. 1 * Vi i) cwt, 1 of ^, T., and (cwt. 
parish in which cultivated land 



!, f of 13,*, aq. miles ; and planta- 
consisting 



occupies 2iJ sq. miles; pastu: 
tion, 234} acres? 

15. Find the weight, by the old system, of a pill- 
of 1 3 rhnbarb, | § oiietate of potash, and i i S °^ conserve oi roses. 

16. The highest part of the woody regiou of Mount Etna is ft 
of 1 1 ! I mile above the level of the sea ; the foot of the cona is 
IISOJ yd. higher; and the summit is j ^ of 1316,^ ft. above the 
latter. Find the height of the summit above the level of the sea ? 

t. (1) From f of 6; fur. subtract -^ mile ; or find tlie value 
of I of 6i fu. — ,^ ml. 



|of6ifu. =3' 



'0 4 of 6i fu. = 3J = 3h 
^_34_ hft nJ = H = HI 

'r2.fi ] 2 fti. 3 po. 2t\ yd. = 2^ fu. 



4S VULQAB FBAOTIONB, 

I. Ill finding the difference between fracttoos expressed in dif- 
ferent namee, we maj, as in I., find the value of the fractions, 
and then proceed as in Compound Subtraction; or, as in II., 
we nia^ reduce the fractions to the same name, and find the 
value of their difference. 
Inl.wahaTetheDoinbeTofTeidE^St — 3i^2 + ^f:^:=ij\. 

1. if.-jB. 13. T»,cr.^i£. |5. *oz.-,',dwt. 

2. iicwt. — iiqr. |4. Jcwt. — AT. U. iJpk-'-^ibu. 

(2) Knd the yalue of J £. — (} s. + ,% cr. — | fl.) 

J£.-(j8.+Acr.-ifi.)=|£.-|e.-AM-+Jfl- 

J £. = 16 - d [ J 8. = ' 101 

J fi. = I'm A cr. = 1> 6 

I7»2ii 1 2- 4i 

17»2i| — 2-4i = 14*9|f 

7. 8 £. + /, ■. - (A cr. - I fl. + I gu.) 

8. AM.-(iK- + Hpo--A«-) 

9. Bf how moch does 1 Vi jaoohoB exceed } Joannes ? 

10. A TBssel containing f gal. is filled, aodj of 3ipt. is then 
ponred ont. How much is left in the vessel 7 

1 1 . An apothecary prepares jS % ot medicine, which contains 
1 ^ 4 gr. of conserve of rosea. What is the weight of the othei 
ii^^redieuta, by the <dd sjstein? 

12. The rope af a buoket, wlule aaoending the shaft of a coai 
tat I of 312) &thoma deep, snaps while the bncket is ^ of 200J ft. 
from the top. Throngh what depth is the bncket precipitated ? 

13. The top of St Peter's, Bome, is jfi mile above the ground, 
while that of St Paul's, Laudtfo, ia )>i> mile. Estpress their dif- 
ference in feet 

14. Aretail grocer having bonght f of 68^ Ih. of tea, BoldduTing 
rax days, ^ qr, ,f , owL, 1 qr. ^, cwt., | qr., and ] of i^ of ISf lb. 
How many lb. has he still on hand? 

15. A draper having a piece of oloth eontaining 371 fd., sells 
i of^rVrd., jof3;yd., and l ofSqr. What has he over? 

16. "The astronomical stations chosen by PntfesBor I^azzi Smyth 
in Tenerifib, in 1R56, were respectively iif of 2^ miles and f ; of 
^T^^ miles above the level of Ihu sea. By how many yards did 
the height of the latter exceed that of the fbrmerf 
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23* Maltiplr f £. bj 30{. 

30| X * £. = ij* X I £- = il3 A = il3'3»6 J *. 
We multiply the fraction of a quautity as in Absiraet nam- 
bers, and then find the value of the product. 

1. j £ X 17 I 3. VV «■ X 18 I 5. A ho. X I 

2. I «. X 29J I 4. IJ pk. X 3« | 6. ,'o i°L X ^ 

7. An mcnmbent hsi received 40 stipends at an BTerage of 
£148^11 each. Find the total amoont. 

8. If ab^n runs a mile in ^hoar, in what time will it trsTene 
] of 150 mUeB? 

9. Find the pnoe of S) pieces, each S9J yd., @ i\i. t^ yd. 

10. A farmer having found SG3 alieep trespaising on his fields, 
claims by an old statute, as compensation from their owner, | of 
I of £^, for each sboep. Find the total clt^nt. 

11. A trun miis J mile In a minnte; what distance will it mn 
in lof 3| hours? 

12. The area of Paris ii 6,Vi t^mes as large as that of Frank- 
fort-on-Maiiie,whictiis=2^sq. miles. Eiipreas the former in acres. 

13. The area of one of the parishes in the smallest ooanty in 
Qreat Britun is } ^ I of '^^3 acres, while that of the county is 6| { } 
dmos as large. Express tlie area of tJie latter in sq. miles. 

14. The J of a Prnssian thaler is pure ailvor. The weight of a 
thaler is /, of a Cologne mark, which is := 7\i ox. troy. How 
much pore silver ia in a thaler? 

JM* (I) Divide l^iV acre by 28^. 

^Vac.-^28*=^|ac.x,So=WAac. = 8HPO■ 
We divide the fractiou of a quantity as in abstract uambers, 
and then find the value of the quotient. 

(2) How often is f s. contained in ^^ £. ? 

.j*j £. ^ j>, £. =: 10^ tiroes. 

In dividii^ one quantity by another, we reduce them both 
to the same name, and by finding the quotient, we see how 
many times the one is contained m the other. 

This operation ia equivalent to finding the fraction, proper 
or improper, which the dividend is of the divisor ; thus, as in 
§ 20. (5), we find that ^\ £. is = '^ ot i a., or that ,V £. is 
= 10y\ times 4 B. 

1. 13^8. -r 20i 1 4. Bjdfl. -j- l^V 

2. * cr. ~ m 6. 9ti ac. -^ iJ ac. 

8. lf\ ml. -r 5j 16. 4,V sq. yd. -^ if aq. yd. 
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24, T. 623iovereigiuarecoinedoQtof ;|of 191 lb.troyof Bterling 
gold. Find the we[ght <^ti tOTereign. 

8. 1S5 Napoleon pieces weigh 32^^, ox. tmj. Find the weight 
of a Napoleon piece. 

9. If a cubic foot of air cnnUins 2,V graiaa of Taponr; nhat 
Tolums of ^r will contain 1 lb. avoir, of vaponr ? 

10. How many croflB, each |} of 3} roods, can be pordonadout 
of 121 acres? 

11. How jBBxij pieces, each |J of 48 yaids, are contained in ,^ 
of683),E. E.7 

12. How many lb. t(07, each \ii lb. av., are= 1 of i; cwt. ? 

13. In Hid-Lothian, the lot^ area under a rotation of crops 
was, in 1856, 104077] acres, and in 1857, 160i;{ square milei. 
What part of tbe former U the latter ? 

14. An American dollar weighs tl oz.tro7,aiid a Britisherowo 
fy lb. troy. Express the former as the &acdon of the latter. 



^, UI3CELLANEOUB EXERCISES IN TtlLQAJt FRACTIOSB. 

1. How many hundredths of an inch are in a link? 

2. A student baa read )', of the Sixth Book of the .Xneid, which 
contuos 903 lines. How mau^ lines has he yet to read? 

3. Find the weight of 200 guineas, each &j dwt. 

4. The sheriff and Justices of peace of a county enrolled 54 spe- 
cial constables in one day, on the next day { of that number, and 
on tlie third day ] of the □timber enrolled on the second. How 
many haye been enrolled in all? 

5. A boy who has 36 marbles gains } of that number, and then 
loses ft of what he has. How many marbles has be gained ? 

e. In 1855, the populadou of Texas, amounting to 400,000, in- 
doded 35,000 Germans. What part of the entire population was 
the rest of the inhabitants ? 

7. In 1856, 106000 acres in Ireland were occupied in the growth 
of flax, of which 150 square miles were in Ulster. What part is 
tbe latter of the whole ? 

8. Ofa Teasel, worth £5600, A, who has tj, sells {of his share 
to B, who sells f of his to C. Find the Talus of Cs sbare. - 

9. Of a number of sheep on a hill-Esrm, the Cheviot ewes were 
i, the black-faced ewes i, tiie Cheviot bnga ^, the haif-bied bogs 
^„ and the remainder consisted of 100 black-&ced haga. Find the 
total number. 

10. In Scotland, tn 18G5, the number of deaths in February, the 
month of greatest mortali^ in that year, was T22T ; and in Sep- 
tember, the month of least mortality in 185S, Qie number of dea^ 
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« 32 more tbm ) of that in Febraarj. Find the number in 



11. If, in small fanns in Asia Minor, ^ of the produce is given 
to the landlord wlio funuBhea the «oed, and ,'j of the rem^der to 
the ^veimnent aa hmd-tai, what part remains to the tenant ? 

12. A gentleman leareB property worth £556 to his oouBin, who 
pays a duty amonndng to ^g of ita value ; and £470 to his second 
cousin, who pays ,^ of it in duly. Find the total duty on both. 

13. A banknipt's effects amount to { of } of bis debts. Ho<r 
much can he pay per £. ? 

14. A bankrupt pays 11/3 ^£. What part of his debts are his 
effects? 

15. In tbe examination for adjnisMon to tlie Royal Militaiy 
Academy at Woolwich, the number oC marks for English amonntg 
to 1250, and to ^, of the nnmber of marka for Mathematics. Find 
the nnmber of the latter. 

16. Divide £57} into 4| ehares. 

17. Oiiide £819 among 6 men and 5 youths, giving a. yonth j 
of a man's share. 

13. Share a bonns of £20) J among 1 foreman, 16 journeymen, 
and 4 apprentices, giving a joarueyman | of the foreman's share. 
Hud an apprentice ,^ of a Journeyman's. 

19. Sir George Cathcart, who fell at Inkerman in IS51, was 16 
when be received bis oommisraon. He spent }( of hia life in the 
military profession. In what year was he bom ? 

20. in the end of 1855, the number of widows reheved by the 
Patriotia Fmd, amounting to 2544, was {} of that of children 
relieved. Find the nnmber of the children. 

21. The copper sheathing of the hull of a vessel which had been 
seven years in the Pacific was found to contain ,,',, of Its weight 
in silver. What fraction of a lb. troy of silver would 1 cwt. of the 
sheathing contain ? 

22. In the division in the House of Commons on March 8, 1R5T, 
on the Canton disturbances, among those who voted agunst the 
Ministry there were 193 Conservatives, and the numbers irfPeelitos 
and Libenib were respectively t and ^ of thto number; while of 
those ntio voted with the Ministry the number of Liberals was Sj'j 
times that of Liberals on the other side, and tbe ntunber of Con- 
serradves J, of that of the opponte ConservatiTes. Find tbe 
majority against the MiniBtry. 

23. In 1856, the number of births in the eight principal towns 
of Scotland was 318S5. Find tbe number irf deaths, which was 627 
less than f of that of births. 
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2^. !4. HonUigne the Esuyut'Bo<^ of Cnsar'B Commentaries WM 
boaght at a bookstall Gjt ,V &*nc, and inlMeqaently lolcl hy anc- 
tiou for 1550 iraiica. How many UmeB does the latter oontuu the 
former? 

25. From Montreal to Toronto by the Grand Trunk Railway la 
S32 miles. Of this, ) mile ibore than | waa opened in November 
IS55, and tbe remainder in November 18S6. Find the kttet 
distance. 

26. The 36 Israelites whofbU inthe first aaoault on ii were ,), 
of tlie force sent by Joshua. Bow many were there in all ? 

27. Of 909 men of the 33d Foot or Boyal Welsh FosiUers, 32 
men mote than | wero killed and womided in the Crimea. How 
many were killed and wonnded ? 

28. In the Lino, the price of a lieatenant-colonel's commission 
is £4500, a major's is ] I of a lieut.-colonel's, a captain's tV o^ <l 
major's, a lieutenant's ^', of a captain's, and an ensign's (■, of a 
lieutenant's. Find the price of an ensign's commission. 

29. Of 98600 non-commissioned officers and ptivates in the British 
service who sailed for tbe Crimea, 25500 embarked under Loid 
Raglan. What fraction was the remainder of the whole ? 

30. An angler for fishing salmon smolts was fined £I/g. The 
expenses of court were 3 i ) times the fine. Find the whole amount. 

31. Of the number in the British Army killed and wounded in 
the Crimea until the &11 of Sebostopol, in siege-duties there were 

51 men more than j|, in aseaults 115 fewer than ^|, andin battles 
408 more than } j. Find the total number. 

32. Of the number of shares in the Atlantic Telegraph Company, 
4 shores more than i'; ore held in America, 1 more thou ) in 
London, 16 more than 1 in Liverpool, 2 more than [', in Glasgow, 
^ in Manchester, and ^ iu other places in Great Britain. Find 
fhe total number of shares. 

33. A alone can do a work in 6^ days, and with B's asMstance 
In 3^ days. In what time will B do it by himself? 

34. What number multiplied 1:^81 iB=3i + i+(| + H? 
3b. MnlUply the sum of }, 1, and | by the difference between 

( and f , and divide the prodnct tiy the sum of ] and |. 

36. Multiply the snm of ^V '^^ ! ^y their difference. 

37. Find that nnmber, to which, if we add ^u of 6{, the result 
will be (of 13). 

38. What number when multiplied by f of 5] (^ves the product 

39. Multiply the product of I ,', and ^ by the quotient of the 
former by tbe latter. 
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JK9, 40. Thue were 154 tenet wi«ok« on tbe couU of the United 
Kingdom in I8S5 than in 1854, and this diffbranoe wu ^, of tho 
namber in 1S54, Find the number of wrecks in 1855. 

41. Find the content of ■ plank 23] ft. long and Si in. broad. 

42. Hawnuuiysquarefeetareiii&waU5iyd.longUKl6(fthigh} 

43. Wkat ia the drcamference of a room whose opposite walk 
are equU, the length being 301 ^ '■"■^ ^^ breadth 23^, ft. * 

44. How manj square Tarda ara in the walla of a room 26^ ft. 
long, IRi ft. broad, and 14,*, ft. high? 

45. How many cubic ft. are in a box 0| ft. long, 2} fL broad, 
and 23) iii.de«p? 

46. A can do a work in f of the time which B can, and C can 
do it in )] of A'a time. They take 10| daya, working together. 
In what time can each do it? 

47. A cistern can he filled by a pipe in 14} minates, and emptied 
by another in 18 minutes. lu what time will it be filled when 
both tbe piped arc open? 

48. In a map drawn on the lineal scale of i,^i of that of nature, 
how many inchea represent a mile? 

49. Tbe height of Kinchin-jonga in the Uimalayos, above tba 
level of the sea, isS^/j miles, and that of Aconcagna in the Andes 
is 150 feet greater than 4 1 miles. Bednce the latter to the fraction 
of the former. 

' 50. The attraction of gravity at the Equator is less than tliat at 

the Poles by ^J, on account of centrifugal force, mai di on ac- 
count of tbe earth's obUtenesa. Find the snm of these fiActions, 
and give a fraction with the numenttor 1, to which the sum is 
nearly equal. 

DECIMAL FEACIIONS. 

In Integers we employ the decimal notation, by which the 
places ascending from right to left have respectively the 
local value of uniU, tew, hundreds, thouaaub, &c. Fractions 
ia which the decimal notation is employed are termed Dec- 
iMAi, Fractions. In Decimal Fractions, the places de- 
scending from left to right have respectively the local 
value of tenlhg, hundrediJa, ihouumdiha, &c. Thus, in 4-235, 
the point is placed to the right of the units' place, and the 
figures to tne right of the point represent 2 tenths, 3 hnn- 
dredths, 5 thousandtlw ; ■235 denotes ^^ + xin + lo^o ^ 
" ■ 'X^ ''" " = ^; and 4-235 = A-,\^. Similarly, -0379 
denotes ^^ + ,^„ + ^^^ = "^±^i-" = ^- 



fiS DECIMAL FBACTIONS. 

J20a A Decimal Fraction may be eipreseed in the form of a vul- 
gar fraction, having the figures of tne decimal as the numerator, 
and 10, or a. power of 10, an 100, 1000, Ac, aa the denom- 
inator. The number of figures in the decimal is ^ the 
nmnber of ciphers annexed to " 1 " in the denominator of the 
Tul^ iraction. 

Ciphers annexed to a decimal do not alter its value ; thoa, 
■36 = -360 = -3600, for ^ = ^Wft = tWA- 

Express the folloning decimals in the form of vulgar frac- 



(1) -1341 =,'AV.. (2) 00739 = „m.. 


1. -3 5. -4153 9. -009 


2. -27 6. -8827 10. -0007 


3. -167 7. -32471 11. -000093 


4. -231 8. -98347 12. -OOOIOT 


(3) -006 = riW = li.- (4) 0848 = ,Mfc = ,-,V 


13. -8 17. -032 21. -0426 


14. -125 18. 004 22. -46875 


16. -3126 19. -0«25 23. -00256 


16. -16625 20. -7168 24. -000376 


Write the following fractions in the form of decimtOn ;— 


(5) -,'* = -11- (6) Tiflni = 003. 


26. A 29. jjjfo 


33. MU, 


26. rt, 30. ,«, 


34. ^Mflt 


27. ,M, 31. „«„ 


36- Mh, 


28. ,WI, 32. ,WW> 


36. ,rf§J„ 



27* B7 moving the decimal point of a number one place towards 
the right, we increaee the value of the number tenfold ; thus, 
•34 X 10 = 3-4 ; -07 X 10 = -7. By moving the decimal 
point of a number one place towards the left, we eUminUh the 
value of the number tenfold; thus, 713 -^ 10 = -713; 
■79 -^ 10 = -079. 

In multiplying a decimal by a power of 10, we move the 
point as many places towards the r^^ as there are ciphers b 
the multiplier; and in diinding by a power of 10, we move it 
as many places towards the 10 as there are ciphers in the 
divisor. 

(1) Multiply and Divide -00347 by 1000. 
■00347 X 1000 = 3-47 
■00347 -T- 1000 = 00000347. 
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27. 



(2) Multiply 3-219 by 10000. 

3-219 X lOOdO = 32190. 

(3) Divide 7830 by 100000. 

7830 -T- 100000 = -0783. 



1. -0369 X 1000 

2. -2176 X 100 

3. -42839 X 10000 

4. 3'216 X 1000 
6. 7-23 X 10000 
6. 15-9 X 10000 



-273 -i- 100 
■5336 -^ lOOO 

■367 -H 10000 
72-3 -i- 100 
98-476 -T- 1000 
8-375 -^ 10000 
\ decimal, we must 



28, I'o reduce a Tolgor fraction, 

multiply tbe numerator and the denominatoT by nuch a uuu- 
ber aa will produce a power of 10 in tbe denominator. 

Since 1000 ia the lowest povrer of 10 which containB 8, we 
multiply the nimierator and the denominator of f by '-'V-") 
which is = 125. I = |^-[^= ,:^ = -375. Now, 3 X 125 
= 3 X '-"f-^ = *^" ; hence the figures of the decimal are 
obtained by anneimg cipnera to the numerator of the vulgar 
fraction and dividing by the denominator. The number of 
places in the decimal is = the number of annexed ciphers. 

When we can readily find liow often the lowest power of 
10, which is a multiple of the denominator, contains it, we 
may multiply the numerator by the quotient; thus, j^^„^ 
^ = TDnSn= 'OlSe. 

Since tbe prime factors of 10 are 2 and 5, no number con- 
taining any other prime factor will exactly divide a power of 
10. Hence, those Vulgar Fractions only whose denominators 
in the lowest terms of the fraction have no other prime factor 
than 2 or 5, produce Teruinatb Decimals. 

£xpress the following vulgar fractions as decimals : — 

(1) ) = -76. 

'-Ti 0' • = t'* = ■«■ 

(2) ,h = -056. 

""-^ " ,h = ,88, = -056. 



(3) .S, = T 


„i.fi = .00 


75. 




I. 1 


»• A 


13. A 


19. » 


26. Al, 


2-i 


e- a 


1*. A 


20. ,'A 


26. ill 


3- t 


9- ,v 


15. ,!, 


21. -a, 


27. m 


4- S 


10. A 


16. ,!, 


22. ri. 


28. HI 


6. t 


11. ij 


1'. A'. 


23. TiJ. 


29. W. 


6- i 


12. A 


18. ,'ii 


24. iJ 


30. til 



SQ, Id the Addition of Decimals, ws place teoths under tentlu, 
himdredths under hundredths, &c., and thus *dd figures hav- 
ing the KBme local value. 

(I) 07-37 + -1883 -j- -0965 + 6-314 + 77-4006. 

67-37 
We carry ai in iategen ; thae, for 11 ten thou- '1883 

sands, ve writs 4 in the ten thmuBndttia' pU«e, ■fuel 

and cany 1 to the thonuadths' column. Himi- oi i 

larly with the thoaundthg and the hnndredths. 6314 

For 13 tenths, xa mite 3 In the tenths' place, and 77-4006 
■any 1 to the units' column. 151^3694 

1. -30103 + -47712 + -60206 + -69897 

2. -096 -f -0096 + 96-0096 -j- -96 

3. 7-0096 + -314 + -326 + 81-093 + 325-73 
■ -7146 + -003 -f 94-216 + -314 -4- 95-279 

„, ,„, , „„= . o„„ . , ^.g _|_ 5j.g^g 

' 3-73912 



9. -716 + -00716 + 716071G + -0000716 

(2) Add I, i, and -,% by Ynlgar and Decimal Fractions. 
■ il = s = -76 
« = J = -875 
^ = A = -3125 
« = Ht = 1-9375 
10- i + i + A + ,V I 13. ,■, + .«, + ,','. + !;!■ 
II. i + 4 + ( + ,\ 14. i + A + A+m + .i, 

12- l'+ ,', + » + T«. I 15. i + A+lA+H 
30. Id the Subtraction of Deciraalg, we find the difference 
between figures of the same local value. 
(1) .69- 



D^ takJnx 3 thoDsaodUis from 10 tboosandths, i 
obtain 7, which ws writs in ths thonaandlhs' plsc 
We proceed aa in integers, taking 5 from E>, or 1 &o 



8,&c. 

1. -6475 — -4212 7. 1-25 — 175 

2. -875 — -525 8. 2-834 ~ 2-786 

3. -275 — -198 9. 3-245 — 1-2375 

4. 5-25 — 3-375 10. 1-1 — 0009 

5. 3-125 — 1-9375 11. 8-75 — 700009 

6. 8-425 — 5-3875 12. 903 — -90003 
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>. (2) Subtract^, from {I by Yulg&r and DecinulFnctioDB. 

m = H = ■« 

m = A = ■«« 
,), = -amb 

13. J - I I 16. i - ,V I 17. i( - H 

«■ H - i I '«• J - i I 18- H - I 
, In the MULTiPLiCATKiH of DecimaJa we proceed as in in- 
tegere, and point off as many decimal places in the product as 
there are together iu the multiplicand and the multiplier. 

(1) Multiply 347 by 2-3. '^3 

■3« X 2-3 = AW. X » 1041 

In vorking ij Tnlear fractians, ire Bee that the nnmbei of ciphen 
in the deaomiiiBt'ir of the prodiut it = the sum of the Dninbers of 
the dphen in the denonuiwCon of the Gwitorg i lo, the nomber of 
decimal places in the product la ^ the siun of the Damben of 



il piaoee in tt 



(2) Multiply -53 by -0047. 

. -53 X -0047 = AV X tdSVh 
= TiftAftW = -002491. 

(3) Multiply -74213 by 700. 

Suioe one Guitor contain] fiet decinul pltcea. 



(4) Multiply 5-09 by 67000. 
Rinoa one factor contains dm decimal places, and 

the other ends In three ciphers, we annex out cipher 3054' 
to the product. 



1. 5-27X4-83 

2. -436x2-19 

3. 1-89X-76 

4. 2-38x3-47 
6. 6-62X-213 
6. -278X-547 



7. 5-27X -00483 

8. •0436X -00219 

9. 18-9X-000076 
10. -238X0347 

U. ■0562X -0000213 
12. -O0278X 000547 



13. 62-7x48300 

14. 4-36x219000 

15. -189X7600 

16. -00238X347000 

17. -00562X21300 

18. 27800X-000547 
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31, 19. 98-7654 X -983427 i 22. -007639 X 763900 

20. -123456 X -654321 23. 87-6591 X 684000 

21. 5-78934 X -000763 | 24. -000009 X -000983 

25. 100 X -01 X -001 X -0001 X 1000 

26. 300 X -003 X "0003 X 3000 X "00003 

27. 5000 X 500 X -0007 X -035 X -00006 

28. -003 X -03 X -3 X -0003 X 30000 

Find the following prodacts b^ Vulgar and Decimal Fractions : 
29. 5 X A X 2i j 32. 1 X A X 1 

30- 1 X 1* X i 33. I X tV X 15 

31. 5J X If X IJ I 34. 2| X lU X A 

32* In IheDiTiBiON of Decimals we divide as in integers,-and point 
the quotient ao that it may contain as many decimal places 
as are in the dividend, diminislied by the number in the di¥isor. 

(1) Divide 228-75 by 30'5 ; and 6-4 by 25-6. 

30-5)228-75(7-5 25-6)6-400(-25 

2135 512 

1525 1280 

1525 1280 

>HS» X i^ft = ,S X *Ul^ = 7-5. « X ,'A = ,S\ = -25. 
le there are tuto places in the di- 
point off one in the qooUsnt. In 
dividiiiK 6'1 b; SS'6, since we use Oiree placea in the oiiideod and 
oiu in the diviaor, we point off loo in the quotient. 
The following eiamplea iilustrate various modifications of 
the general rule : — 

(2) Divide 48-97 by -59 ; and 292-3 by 3-95. 
-59)48-97{83 3 ■95)292 -30(74 

472 2765 

177 1680 

177 1580 

(3) Divide -68625 by 91600; and 321 by 128400. 
9160O)-68625{-O000O76 128400)32- 100( -00025 

6406 2668 

4575 6420 

4675 6420 

Blnce in dividing -68625 by 915 we would have -0007S, by !n- 
creuing the divisor 100 times we diminish the qaotient u many 
times, and thus obtain -0000079. Similarly, in dividing 33-1 by 
128400, Ihenomber of decimal places in the quotient is ^ ths aam 
of the number of decimal places used in the dividend, and of the 
number of annexed dphera in the divisor. 



(4) Divide 2230'1 by -769 ; and 1400 by -00224. 

■769)2230-1(2900 ■00224)1400 00(625000 



In dividing 2230'1 by TS9 we would have the qaotient S'S. Bf 
dimiuisbing the divisor 1000 times we incrBwe tlie qnatient u 
mmf tim«8, «iid tiiiu obt»in 2900. Similirlj^, in dividing 1400 by 
■00221, we ennex as muiy ciphers to the quotient m there ire dec- 
inuU places in the divisor, iliminighed by (he number of deduul 
placaa osed in the dividend. 

We may often find it of advantage to reduce the divisor to 

an integer, and move the decimal point in tbe dividend as 
many places towards the right as we do in the diviaor. 

According to this method, the examples in (2) and (4) 
would be expressed in the following a 



1. r7503-i-7-61 

2. 40^ 3858-!- 6-; 

3. 39^538 -^ '53 

4. 392^37 4- 31 ■{ 

5. 110925 -T-l-I 

6. 5^2441 -j-22-t 



S6( I 224)140000000( 



7. 1760'3-;--0761 

8. 4038-58 -T- -0634 

9. 3953-8 . 
10. 39237 - 
11. 1109-25— -0153 
12.524'41. 

19. ■0156366 -i- -0042 I 22. 20973-6 -=- -8739 

20. ■03486 -H 4-98 23. 9110-64 -r- 2900 

21. -378816 ~- 5'919 24. 7-127577-^1-0053 



13. 17503 -i- 76100 
14. -403858-7-63400 
16. -39638-^6300 
16.-39237 — 3190 
17. -110925-^153000 
18. -62441 --22900 



Hnd the following quotients by Vulgar and Decimal FnctiouB ; 

25. i-Mi 1 27. Ifi-MOj I 29. H-^ A 

26. 71 -7- A I 28. 4| -?- 2J I 30. 3j -^ 12' 

QQ In an Intebuinate Decimal, one fi^e or a series of figm'es 
'continuously recara. The figures which recnr form a Period. 
When the decimal contains tbe recurring period only, it is 
termed a Fare InUmdnaU, as -333, &c., written '3; '036036, 
&a., written '036. When tbe decimal contains a terminate as 
well as an interminate part, it is termed a Mixe^ Ini^minate, 
as ■16€6,£c., written -16; -169090 Ac, written -ISgO. When 
the period contains one figure, tbe decimal is called a R 
bnt when more than one, it is called a C\Tculab»: 
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33, PUBE INTEBHINATE. | MIXED IKTERHINATE. 

I^ire Bepeater a8...& Mlied Repeater bs...'1^ 

Pure Circulator * ...-636 1 Miied Circulator.... '...1596 

A vulKar fraction whose denominator in llie lowest terms of 
the fraction contains neither of the prime factora 2 or 5, pro- 
duces a pure interminate ; thns, J ^ -3 ; ^ ^ -428571. 

A vnlgar fraction whose denominator b the lowest terras of the 
fraction contains 2 or 6, and o*De or more of the other primes, 
produces a miied interminate; thus, -^^'16; ^^f = '5236. 

Express the followiog vulgar fractions as decimals : 

(1) ( = -867142. 

By uineuDg ciphers to 6 and dividing bj 7, we find that the quo- 
tient consists at a period of six figures. 

(2) ,\ = -318. 

The interminRie part of the decimal begins at the second place, 
■nd Gon^ts of a period of two figores. 

(3) ,V = ■0688235294117617. 
When the numerator is nnitr, and the 

denominator such a prime as wul produce 
a considerable number of figures in the pe- 
riod, wc may work as follows : Bytakingout 



the decimal, sav to G places, we obtain 
!,•„ which, !!-'■■-'■-"- - ■ 



tV = -05882^, 
W = -35294^ 
tV = -U764H 
H = -70588^ 



1, mnltiplied by 6, gives the decimal for A, 
Proceeding Bimilarly with the other final vulgar fractions, asm 
the subjoined process, we have ,'j = 05882363941 1 76470588,^ . 



By enamim 


EK Where the f 


Kures berin to 


lecDT, we obtain a 


period of sizteeD figures as alwTe. 




i-t 


6. V, 


11. i 


16. ,Vk 


2-S 


'■A 


12. ,\ 


"■ AV 


3. ,<, 


8. A 


13. H 


18. u 


4- A 


9 ,i. 


H. A 


19. K 


6. it 


10. ,(, 


16. A 


20. ,8, 


ipreBsthef 


oIlowingistermijMtedecimfLUa 


vulgar fractione 


(1) -i 


5. 

1000 X -185 = I85-l'8h 
1 X -185 = -isS 





Therefore, 999 X '185 =: 185 

And, -ist = III = A 
In redncing a pure interminate to the form of a valvar frac- 
tion, we take the period as the namerator, and write "9" 
•as often in the denominator as there are figures in the period. 
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(2) 


48i = «i = 


= il- 






(3) -676923 = ,'MV. = V.-. 








6. -135 


9. -296 


13. 


■42857i 


4 


6. -288 


10. -6231 


14. 


•153846 


7 


7. -259 


U. 60369 


15. 


■000407 


62 


8. -481 


12. 02439 


16. 


■047619 


(4) -681 . 






1000 X -m = 68iM 








10 X -681 = 6-8i 







Therefore, 990 X 'esi = 675 

And, -eai = fu = iS- 

In redncmg a mixed mterminate to the forro of a Tnlgar 
fraction, we take for the numerator the difference between tiie 
integral numbers, which respectively coDttun the figures of the 
decimal and thoEC of its terminate part ; and for the deDomina- 
tor we write " 9 " as often as there are figures in the period, and 
aimei as many ciphers aa there are figurea in the terminate part. 

(6) -1234 =^^ = liH = Aft- 
The ibllDwinK meUiod msy also be emplojed in reducing a mixed 
interminata to the form ott, vnlgar faction:— 
■6S1 = -6 + -OSi = -f, + ,V of -81 

= tV+<". ofJi = i'. + A". = ^is^ 
= Jli = 11 

17. -16 I 21. -7046 25. -0054 I 29. -00962 

18. ■lie 22. -0045 26. -0916 

19. ■0138 23. -0654 27. -0916 I 

20. ^416 I 24. -0054 28. ■Ogifi I 

. (1.) -3 + 'Si + baV + -375. 

'* Siace the (ermiiisla decimHl '375 occapies 

three places, the int«rm[nate part of the mm 
begins at the fourth place. The perioda, coo- 
eistine of 1, 2, and 3 figures resf^ively, are 
eitcuded 6 places bejond the Germinate dec- 
imal, and as thefthen recur in the Bame rela- 
tive order, the period iii the sam thus eoDsists 
of S places, which ia the i~ C. M. ofl, 2,3. 

In extending periods to as many places as a: 
the L. c. K. of the number of places in each, 
make the perioils timUar. 



■000216 

■5i42857 



■3331333333 

'618181818 
■037037037 
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3S* In tbe Addition of IntermiaBte DecimalB, having eitended 
the Interminates to the lon^st terminate part, we make the 
periods similar and then find the sum. 



(2) -S + -4 + -7 = 1-5. 



(3) 4-962 + -416 + 5-076923. 

Ab the periodg luve been made simibr, we 
fint Kdd the colnmiis at the beginning of (he 
Bimilar periods to find the Domber to be car- 
ried to the last eoliunn. iu 

(4) -3 4- -4 + ■& + -fi = 2. 

3 + 4 + 5 + 6 = 18, so with the carrying Bgm 



4-96;296296 
'41666666 
5-07 692307 



repeater, we write and carry 1. 

7. '569 + -037 + -75 

8. ■216+-216+-2i6+-2I§ 

9. -637 + '503 + -142857 
IO-sV + tV+tIt + .S. 
11- I + ii + /r + air 

12.TlT+TAT + riW+VJ^ 



1 +| = S 
When we obtain 9 as 

1. ■5 + -i + -6+ -3 

2. -2 + -8 + -7 + -4 4; -6 

3. 09 + 45 + -ii + ti 

4. ■S6-|--i8 + -63-f-8i 
6. ■96S+-S6i+-i62+-i85 
6. ■376+-259+-636+-407 

3G* In Sabtracting an Interminate Decimal from another, 
make the period similar, and then find the difference. 

{!) -9i42857 



(2) -275 — 1962. 

In sabtracting an Inlerminate from a Ter- 
minits, instead of carrring frota the beginning 
of the jieriod, we nsj subtract each of the 
fignresmlheintenninitefrom 9; thus, having 
obtained 703 bj taking 296 from 999, we carry 
1 to 6 in the snbtrahraid. 

1. -16 — -07 j 6. -234— -1672 

2. -216 — -isaa' 6. -285714— ■•0093 

3. -243 ~ -074 7. -306 — -609 

4. -676923— 03751 8. -boS — -dOOS 
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37* In Multiplying an Intenninate Decimal by a Tenninate, wfl 

proceed in the following manner :~^ 



By 7, WB 1MU17 5 




X^ 633663 


c»rry 1. Wa theo oitond the periods, uid fiad 1524752 


thenim. 






20-96534 


1. -1083 X 4 


5. 962 X 11 


9. 3 09 X 37 


2. -216 X 7 


6. -753 X 64 


10. 037 X 23 


3. -32 X 9 


7. 8-46 X 846 


11. -0033 X 606 


4. 142857 X 6 


8. 7-27 X 72 


12. -09756 X 260 


In Dividing an 




extend the dividen 


until the quotient recurs. 


{2}-i48- 


-12. 




2)148148148 




■61234567$ 


13. -857143-^6 


15.-(}231^308 [ 17.24106-^32 


14. 03523-;- 26 


16.57-18-^37 


1 18.33-3H-271 



Id Multiplying or Dividing by an Interminate Decimal, 1 

reduce it to a vnlgBi traction. 
(3) -076923 X -^85714. (4) -536 -j- -6. 

■&857l4 = ? 076923 "6 = j -5^4 



7) -153846 
-(121978 



5 )4'8: 



19. -27 X -3 
20- -037 X -027 

21. -02439 X -60.165 

22. 2-25037 X -418 

23. 10 -i- h 

24. 23 -i- 2-65 
38. If we wish 

imal places, i 



25. -00369 -r -00271 

26. -62439 -r- 17073 

27. ,^ X 03 

28. ^ X A 

29. -60813 -i-^r 
30- A -Ml 



have 3-14159265358979, Sc. correct to 8 dec- 
take 3-14159265; but if we desire to cany it 
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38* to 4 placefi merely, it will be more accurate to irrite 3'1416 
than 3'1415, for the fiilh decimal place beine abore 5, the for- 
mer IB nearer to the true decimal than the latter, and is thus 
a nearer Apphoxiuation. 

(1) Give approiimatioriB to ■8460980400+ from 9 places 
to 1 place Bnoceaaively. 

■845098040+ ; -84509804+; -8450980+-, -845098+ 
■84510—; -8451—; -845+; ■85—; ■8+. 

Bt affiiing " + " w8 me«n that tha trns valna of the deoiinal is 
>> the ipproiimatioii ; and b; affixing " — ", that the former it -^ 
the latter. 

If ■84.^980400 had been terminate, we wonld hare written 

-84509804 merely. But if we had written only eight places in the 

Bppraiiinate decimal, it would seem ss it we knew not the next two. 

Give approiimations to the following from 9 places to 1 

place snccesBively. 

1. -0413926852- I 3. -4771212547+ I 5. -6989700043+ 

2. -3010299957- [ 4. ■60206999134- I 6. -7781512504— 

(2) Find the anni ■428571 + -39024, to 6 decimal places. 
We extend the decimala to 7 places, and -4285714+ 

finding the snm of the lUi column, we add In .gnAmon \ 
the caiTiage to the 6tb, and thus obtain the Qgv-atJJ-r 

mm cocrecl to 6 pUeeo. '818815+ 

(3) Find the sum 1'05 + -571428 + -83 + -39024, to 4 
deciinal places. 

To obtain the Iset fignre as the neareet >p- 1-056656 — 



quired. Thesnm of the Sth column, increased 
by the carriage (rom the 6Ch, being nearer 2C 



-571429— 
■833333+ 
■390244— 



:o the 4th column. 2-8506— 

7. 7-27 + 9-2916 + 8 ■M to 3 pi. 

8. ■036 + -036 + -036 to 4 pi. 

9. -02439 + 003 + 31416- to 4 pi. 

10. -91908- + -72428- + -72607+ to 5 pi. 
11. ^V + tV + a to 6 pi. I 13. 3i + 7A + Vt to 3 Pl- 
12- TV + * + iVto4pl. tu.iofi4+JofU+7^to3pl. 

(4) From ■12195 subtract -0693 to '069307— 
5 places. ;g^g^ 

(5) From '142857 subtract ■00813 to 5 places. 



Tb« extra figure in the 6tli place of the re- 
minder belDK >■ S, we increiae the figure ia 
the 5th place by 1. 

(6) Prom -612987 Bubtract ■6027i to 8 



pU. 

Since the extra figure 
carriage- 
is. -7 — -72916 to 4 pi. 

16. -259 — -CKmitoSpl. 

17. 962 — -90 to 4 pi. 

18. 0625— 0416 10 3 pi. 

19. -2 — -0063 to 3 pi. 



t >- 9, we cancel the 



■012987013— 

■ 002710027+ 
■01027699—" 



21. 1 -41497+ — 1 -32222- to 4 pL 
Ti.— TlitoSpl- 
VT-TKicSpl. 

In Contracted Multiplication we obtain a product which 
is correct to & certain number of places. 

If we wish to find the product A R 

of the terminate decimals 5-24G7 
&Dd 4-2635 to four deoimaj places 
merely, it is evident that the fig- 
ures to the right of the line in A 
are unneceasaiy. 

In B, we commence the first 
line by multiplying the figure in 
the fourth place having the local 
value of 7 fen Aoutajidthe by 4 
ttnt'ii; the second line by multiplyli 
place by 2 terdha, adding ' '' ~ 



2612336 209868 

167401 10493 

314802 3148 

IO493I4 167 

209868 1 26 

2:i-3G93l6545 . 223692 
g 6 OumtamiAB jn the third 
the carnage of 1 from 2X7; 



thefirstcolumnon the righthaa the local yalue of fen ttousandiA*, 
there are thus four decimal places in the product, as required. 1 

To insure accuracy in the last decimal place of the ap^roii- 
mate product, we work for arte place more than what is re- 
qnirea. To accommodate the eye, we imieri tie multipUer, and 

fiut its units' place under the place in the multiplicand whose 
ocal Talue is the same as that of the last decimal place foi 
which we are working. 

(1) Multiply 5-2467 by 42635 to , ^'^i^^ 

i pUcea. ^"" '^^'^^■'^^ 

WaikJDg for Jive places, we invert the 
multiplier, and pat the fi^re in the uniu' 
place of the malUplier under the^yi* place 
of the multiplicand. 

'- edding, we carry 1 from the last 



104934 
31480 
1674 






22-3( 
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" 731707 

Working for rtme placet, we pUM the .-a-..^ 

iDverted maltiplier so that its aaiW place 
may be Doder the mntA of the mnltiplicukd. 
We carry 1 from the Uit oolanm, aad as 
there are Gtq ligniilcuit figures in the pro- 
duct, we prefix three ciphers. 

1. 4-5625 X 3-375 to 5 pi. 

2. 5-7563 X 3-996 to 3 pi. 

3. 69-236 X 2-525 to 3 pi. 

4. 14-36738 X 30-61725 to 6 pi. 
Let UBfind the product of the approiimate factors 324'1674± 

and 2-12967 +. The former may stand for any Dumber be- 
tween 324-16735 and 324-16745; and the latter for any be- 
tween 2-129665 and 2-129675. Since the product of the least 
values 324-16735 and 2-129665 = 690-367859, and that of the 
greateat values 324-16745 and 2-129675 = 690-371314, the 
n therefore be guaranteed 



732 



■00040334 

5. -0842367x62-6739 to 6 pi. 

6. -74216 X -8237 to 5 pi. 

7. 4-62439 X -5^27 to 5 pi. 

8. 5-857142X8-69 to 6 pi. 



'0-37 + 



2 

19 

291 

3890 
6-48-8 3 


2691718 • 

450044«l 

75066* 

0088» 
48* 


690-37 





product of the appro: 

to two decimal places only, as 

As the &ctors in the ac- 
companying process are ap- 
proximate, we see that of 
the nine decimal places in 
the product teven are inde- 
terminate. The number of 
determinate places ig=9 — 7 ; 
9 = 6 + 4, the sum of the 
numbersof decimal places in 
the factors; 7, corresponding 
, to the number of figures in the factor 324-1674+, is = 34-4, 
the sum of the numbers of integral and decimal places in that 
factor. By cancelling the number of decimal places in the fac- 
tor having the greater number of figures, we nave 9 — 7 = 5 
'— 3. The number of determinate places ia = the number of 
(fecimoZ places in the factor havins the /eu'er figures diminished 
by the number of iaiegral places in the other. 

{3) Find the product of 3I-7436± by , 31-7436 
■76321 ± to as many places as can be ■'''»■ (12367-) 
depended on. 222205 

Siuae the nnmber ot decimal* in the fhotor 19046 



imber of determinate places is = 
e (hereroca work for i places. 
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39* ^^^ *^^ following prodactB to as tmmj places as cau be 
depended on : — 

9. 2183+ X 00704+. 

^F "00704, whoee BigDiflcant Bgores extend over Ihrte pUuw, 
baa in all five dedmal pIacm. The other bctor conMiiu inu in- 
tegral place. The number of determinate places = 5 — 1. 

10. -0007321 X 2 8±. 

tgr In ■T32±X2B+, the nnmber of reliable places wonld = 1 . 
Biocewe have -000732^ as a Tactor, we remoTe the point three 
placea to the left, and thna increase the number of reliatile places. 

11. -231 X 7U2-3±. 

Cr The niiniber of decimal places in the botor having the iemei 
fienrea being less by 3 than the nnmber of integral placea in the 
other, we camnt depend on the last 2 integral placea of the pro- 
dnct, and tbos can gire it in hunA-edi only. 

12. 1-375 X -23041. 

When one of the bctora is terminate, the nombei of detenninate 
placea is ^ the nnmber of decimal places in the approiimale bo- 
tor, diminished by the nnmber of integral placea in tbe terminate. 

13. 17-69235± X 200976+1 17. -7854- X 0036712+ 

14. 16-3467± X 8-3146± | 18. 052+ X 12345" 

15. 3-247± X 006031 19. -275 X 324631 

16. 3-1416- X '007009+ I 20. 2-005 X -00017+ 

4^ In Contracted Division, we obtjun a quotient which is cor- 
rect to a certain nainber of placea. 

(1) Let m divide 74-0625 by -3147, of which both are 
terminate, so as to obtain three decimal places in the 
quotient. 

find -3,1,4,7,0,0) 740625 ( 235343 + 



by dividing 74 by -3, that 
there will be three intenat 
places in (he quotient. We 
thns require lix figiu'ea in 
the quotient. Anneiins as 
many eipheia to the diiiaor 
aa nuke it rontain tit fig- 
ures, we find the first figure 
in the quotient, and then 
elide a figure fsom the divi. 
SOT at eadi successive step. 
We need not write the ci- 
phera in the first two partial 



11122 
9441 
16815 
15735 



,.,C()oj^[e 
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40i (2) Divide -0126 bj 30-726, to obtain Mnen dacim&l place* 

in the quotient. 



Che dividend, th 



210 



le reqnirsd n 
the quotient wiil be 7 — 3, ^" 

or /our. We commence to 26 

. diTide b; 3072, and elide i 25 

figure at each ancceeeive atep. — 

To obtain a certain number of figures in the quotient of two 
terminate decimals, we begin the diTiBion by having as manj 
fietifes in the divisor as are ^ the number of required decimal 
places increased by the namber of integral places in the quo- 
tient, or diminii^bed by the number of prefixed ciphers in it. 
We then continue to elide a figure from the divisor at each 
e step until it is eihauated. 



1. e-75 4- 3-25 to 4 pi. 

2. 10- -H 4-75 to 3 pi. 

3. 20'6 -i- 3'3126to3pl. 

4. 6-23475-^-04876to3pl. 

When either the divisor o 
proiimate, we can depend on ^ ..... 

ID the quotient, as nay be seen in the following eiaroples: — 



5. 4-12189 4- -04763 to 2 pi. 

6. -00*365-7- -71215 to 5 pi. 
-7. -0007 -^3-125 to 6 pi. 

8. ■00034625-^631-247tol0pl. 



(3) 2-5 ~ -0773+. 
-0773) 2-500 (32-3+ 
2319 



(4) -0031416— ~-67±. 

■67)-O03U|16C-0O47— 



IS 
47 



(6) 6-143+-^ ■007354±. 

-00735|4) 6-143 (835 + 



(6) -007316+ + 7-4. 
7-4)-007316C-000989- 
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40> 1° '^l cases, we first find the intti&l figure In the qaotient 
andpoint it. 

Wheo the divisor is approiimftte, and the dividend has more 
determinate places than are in the divisor, as in (3) and (4), 
we begin to elide the figures in the diviBOE after the first par- 
tial product. When, as in (5), the dividend is approiimate, 
and the difisor can produce more determ bate places than are 
in the dividend, as many figures only of the divisor must be. 
taken as will make the first partial pruduct contain no more 
than are in the dividend. But wheD, as in (6), the divisor is 
terminate, and has its significant figures extending over fewer 
places than the number of the determinate in the dividend, 
we carry on the division in the ordinary way till the dividend 
is exhausted, and then commence the contraction. 

20. 4- -f- 2-I67± 

21. -1 ~ ■O0O767± 

22. 72-1 -H -003121 

23. 10- -7- -000763 ± 

24. -007635 -^ 7-142 ± 

25. -0731674 ^ 2-25 

26. 1- -i- 12-56637+ 

27. 42-75 -7- -00077 + 

28. 630- -r -0739 ± 

29. -0125 -i- 71-23 + 

30. 10- -T- 2-7 



■7234+ - 

10. -00313± ~- 7-4 

11. l-0367± -f- -94364± 

12. 12-3± -i- -8738± 

13. 2-575 -f- -234+ 

14. 10- -i- -5236— 

15. 5-2673± -h -067311 

16. 2-0167+ -i- -7331 

17. 1-0035 -T- -04171 

18. 10- — 21-63 + 

19. 1- -i- 2-302585093— 
'"* In REDUCING a simple quantity to the decimal of another i 

a higher name, we annex ciphers to the number of units in the 
former, and divide by the number which shows how often a 
unit of the lower name ia contained in one of the higher. 

(1) Reduce 9d. to the decimal of 1/. d. 
12)9-00 

•75s. 
In reducing a compound quantity to the decimal of a simple 
quantity, we reduce ttie number in the lowest name to the dec- 
imal of the next h^her, to which we prefix the integer in the 
latter, and so proceed till we obtain the decimal of the required 

(2) Reduce 4 lb. 7 oz. 15 dwt. to the decimal of 40 lb. 

The iccompsnying proeeaa is eqniv- ,„ °"'- 

slont to the following:— -^ i^pl 



We thns change ^ to a decimal. 



I 7-75 o; 
■ 4-645 8 
4-645831b.=',iiuw=-n6H583of«lb. -11614583 



15 dwt. = )jM. = -75oz. 

7-75 oz. = 111.' lb. = -64583 Ih. 40 1 4-64583 lb. 
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41< When the quantities are eipresEed in miied nnmbere con 
tainiDg vulgar fractions or decimfils, we proceed bh foUoirs : 

(3) Reduce 4S mii- to the decimal of 15-2 hours. 
60)4-76iiiin. 
15-27 '07916 ho. (-0052083. 



«)xi6-2— "eoxfl — te 
In reducing a compound quantity to the decimal of another, 
we find the vulgar fraction, which shows what part the former 
is of the latter, and reduce it to a decimal. ' 

(4) Iteduce £2*ll*8to the decimal of XS-T'Tj.. 
By the method of § 20., No. (4);£2»'11:.8 = mf of £5»7»'71 

1HS = -48006194+ 
Otherunee: By reducing 11/8 to the decimal of £1, and pre- 
fixing 2, we obtain £2583, and are thus said to have re- 
duced £2'11''8 to the decimal of £1. Similarly, £&'7'7( 
reduced to the decimal of £1 =£5-38125. 
£2-585 -^£5-38125 = -48006194+ 

13. 2/8i 5/31 



14. 7y8i 15/3 

15. 6/7± 18/9 

16.3oz.5dwt llb.Soz. 

17. 2bu. 3pk Sbu.lpk. 

18.2ft.3in 3yd.2ft. 

19. 5fu. 8po 7fu."" 

20. 5min.l6iGec..3ho.l5i 

21. 23° 27' 37" 90°. 






1. 8d Is. 

2. IScwt 1 T. 

3. 30 in 1yd. 

4.7/6 £1. 

5. 13/4| £1. 

6. 5/6i £1. 

7. 8oz. 3dwt lib. troy. 

8. 3 fn. 10 po 1ml. 

9. 2ro. 30po lac. 

10. 3qr. 15JIb 10 cwt. 

11. 3bn. 3ipk 5 or. 

12. 6ho. 9}min 3 da. 

2fi. From Delhi to Bombay the direct distance is 720 nsiles ; and 
from Delhi to Madras, 1080 miles. Reduce the former to the 
dedmal of the latter. 

26. Westminster Hall is 2T0 feet long and 75 feet broad. Se- 
duce the latter to the decimal of the farmer. 

27. Eednoe a sidereal day, which ia = 23 ho. 56 min. *-09 see., 
to the decimal of a solar day of 24 hours. 

28. Eudnce the sidereal day of Jupiter, which is =: 9 ho. 65 min. 



24. 6$ rr 



,..7ho.30m 



DECIHAL FRACTIONS. 69 

4X* ^ "^-1 ^ ^^ dednud of the Eartli's Bidereal daj, which u 23 ho, 



56iii 



1. 4-09 K 



29. Bedace s solar year, which ia ^ 365 da. 5 ho. 48 min. 49-7 
no., to the dedmal of a sidereal year, irhich is =: 365 da, 6 ho. 
9 min. 96 sec. 

30. EspreM the height of the Peak of Teneriffe, which is = 
13233 feet, aa the dedmal of a mile. 

31. Express £3" 17' 101, the value of 1 lb. tro; of steriing gold, 
in the decimal of £1. 

32. Ths Danube is 1630 miles lon^, and from the source of the 
Hiisonii to the month of the Miwiesippi the distance ia 4000 miles, 
liednce the former to the decimal of the latter. 

33. Keduca the weight of a Cologne mark, which is =: 3603 
gnune, to the dei^mal of 1 Ih. troy and of 1 lb. avoir. 

42* In finding the value of a decimal of a unit, we multiply 
the decimal Dy the number of times the given r-'* — ' 



the neit lower unit, and 
(1) Find the value of £-7896. 
£■7895 



for BB may be required. 
(2) Find the valae of -58^ oz. 



)z. = U dwt. 16 gr. 
The following examples afford additional illustration of 
finding the Tulues of decimals : — 

(4) Find the value of 2-425 of 

5 cwt. 3 qr. 16 lb. 
5cwt. 3qr.l61b. = C60Ib. 

2-425 

660 

14550 

14550 

28[_J600^ 

4 Kqr. 41b. 

I 14cwt.lqr.4-51b. 



5-45 
2-75 
2725 
3815 
1090 
«c. 14-9875 
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1. £'225 

2. £-976 

3. 2-875 e. 

4. -4375 80. 

5. £1 ■05416 
e. £-7302083 

7. -275 lb. av. 

8. -16 oz.tr. 

9. 3-i42857' cwt. 

10. -583 hour 

11. 7-0625 ac. 

12. 2-0945 cub. a 



13. -55 of 4-204110. 

14. 2-75 of -04 jd. 

15. -00^ of 3-6 ml. 

16. 4-125 of 243 ac. 

17. •076of3bu. 2pk. 

18. 3-0916ofllb.4oz.I0dwt. 

19. -325 of 7 ho. 24 min. 

20. -432 of 5 cwt. 2 qr. 24 lb. 
21. -637 of 15-201 yd, 

22. 5-24 of 30009 ac. 
23. -725 of 7-76 bu. 
24. 3-425 of 4-003 cwt. 



(5) Find the value of -0025 ai 
+ -009 po. 



4 3-45 ro. + -0076 »o. 



■0076 ac. 
■009 po. 



= 3 -18^ 
= ff 1-216 
= ^ 0-009 



3 <'19-626 = -87265625 

25. 2-003 ml. + -275 ml. + 1050 yd. + -025 ml. 

26. £3-5 —-5 8. + -075 cr. — 285714 guin. 

27. -425 ho. + -003111111. — -275 ho. + -925 min. 

28. ExpresB the bectoUtra, ^ -343901 qr., in bu. and pk. 

29. Express She Linlithgow wheat boll, = -499128 qr., in bu. 

30. Express in grains troy, a weight -00024 lb. aTtnr. hearier 
than a kilogram, nbich is 2-20462 lb. avoif. 

31. From Paris to Berlin by railway is a distance of 1308 kilo- 
metras, of which each is = 1093-63 yards. Eipresa the distaaca 
In miles and yards, 

32. Mercury revolres round the Sun in 87-9692580 days. Ex- 
press the period of revolution in days, hours, and minntes. 

83. Eipressinavoir.wt. the weight of a Prussian pound, which 
Is -46771 of 2-20486 lb, avoir. 

34. Find the length in inches of the Greek foot, = ;{ of the 
Soman foot, which was = -97075 foot. 

35. Find the weight of 3} cubic feet of water at 62-455 lb. avrar. 
per cub. ft. 

36. The radius of a circle is = '1591549 of its oinmniference, 
which contMiis 360°, Find the angle whoso arc is = the radios. 
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43>. ^'e colt the fen^ of a Pound sterling, ft floriD. Id extend- 
ing the decim&l division of tbe Pound, it was proposed to call 
the hmdredOi a " cent," and the AotuandA a "mil." 
1 florin = £1 = 2b. 
1 cent = -01 = 2|d. 
1 mil = -001 = \% f. 

I shaiing = Jflorin; 1 fiuthbg = \\ or I,', mil. 
To express a sum of money as the decimal of £1, we may 
work ag m § 41. ; but to do it mentally, let us consider the 
following analysis ; — 

14/101 =14 + 41 = 7 + ^ii 

4J = |* = Z2i*; H = IS = M]& 



14nOi 



: £-7427083. 



For t\\a first place, we take half the Bumber of the Bhilliogs. 
For the fccoiuf and third places, we express the pence and far- 
things as farthings, and increase the number by 1 if it is ^ 24. 



25, by 4, and add 1 for every 24. For the »ixih and »eoenlh 
places we multiply the number in the fourth and fifth, or when 
the number is > 25, 60. or 75, its respective excess above 25, 
50, or 75, by 4, and add 1 for every 24, 

When the number of shillings is odd, we work for the next 
lower even number of shillings, and add 5 to the Mcoruf place; 
thus, 15/1 Oi = 14/lOi + 1/= £-7427083 + £-05= £-7927083, 

Since |d. = £-0010416, tnj Bam of money eipressed in the deci- 
mal of £1 contuns DO more than six tenrnjuUe [lUces, When there 
are more than six places the tevixA ia iaienninate, being dther 
3 or 6, 

Reduce the following sums of money to the decimal of £1. 
(1) 17/5J = £-8739585, 




13, 18 'lOl 

14. 12 * 61 



19. 7 » 01 

20. 13 K b% 

21. 14 ' 23 

22. 19 " 1} 



places 



17. 9 * 84 23. 3 » 8J 

,„ ...., 18. 15 »■ 71 i 24. 19 .11} 

express a sum of money appronmatdy to three decimal 

M of £1, or in florins, cents, and mils, we adopt the prin- 

of approximate dedmals (see § 38.}, by increaung the 
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43t'"uii'>^i' "^ fertliinga by 1 when it b > 12, or more than half- 
way up to 24, and by 2 when it is > 36, or nearer to 48 than 
to 24; thus, 16/4J = £-8197916 = £-6I94|, being nearer to 
£620 than to £819, is approximately = £820. 

(2) Reduce 16/74 " <*«« P^**** "^ ^^° decimal of £1. 

iGPi = £-831. 

Bednce the soma of mohey, Nos. 1 to 24, approtimatel; to 
fAre« places. 

Being familiar in § 42. with the common method of finding 
the value of the decmial of £1, we may now consider the fol- 
lowing plan ; — 

Let us find the value of £9238. £.9 23s 

By pointing off the first place, we ' neo 

obtiin the number of florins. £9238=18/5Ht|. — -|££ 
Now, amce 96 ftirthings = 1 22,848 

florin, we must multiply by 96. But as 96 = 100 — 4, we 
put 4 times the multiplicand two places to the right, and then 
subtract. The number made up of the first two places on the 
left ie the number of farthings. 

(3) find the valne of £7145. -7,145 

£■7145 = 14/3i H. — ^ 

'" 13,92 

26. £125 I 29. £-3125 I 33. £-4236 1 37. £-7219 

26. -225 30. -7625 34. -5168 38. -8437 

27. -375 31. -9876 35. -8274 39. "2914 

28. -975 I 32. -5375 | 36. -4537 1 40. -3863 
To obtain the value of the decimal of £1 to t^ n«ar«ri Jhr- 

thing without a fraction, we proceed as follows : — 

Let us find the value of £'7287, We consider it approxi- 
mately =£729, which is = 14 s. -1-29 mils. 

Since 35 mitg ^ 24 f,, we subtract 1 from 29, and obtain 29 
mils = 28 f. nearly, and £-729 approximately =: 14/7. 

To obtain the number of ehiUuigs, we divide the number of 
eenti in the first too places bj[ 5, the number of mils being = 
the remainder with the figure in the third place annexed ; thus, 
£■883 = 17b. + 33 mik; -824= 16s. +24 mils. When the 
second figure is < 5, we may obtain the number of shillingH 
by doublmg the figure in the first place. 

In reducing the number of mils to farthmgs, we adopt the 
principle of approiimate decimals, and subtract 1 when the 
number is > 12, or more than half-way up to 26, and 2 when 
> 37 or nearer to 50 than to 26. 
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43. (4) EsgnsB £-168 io the neareil/anAmg. 

£■768 = 15 a. + 18 m. = 15/4i. 
Vaioate the decimals, Nob. 33 to 40, to (A« nearest Jiirtking. 

fF The pupil m^ aott oanstrnct > table, shDiring tha comet 
and the ap^ximate decimals of £1 from jd, to 1/, «a that tn- meo- 
tall7 inaerling the decimal for tha Dumber of ehiluiigs, the dedinal 
of iDj aum maj be obuined. 

J| J| MISCELLANEOUS EXERCISES IN DECIMAL FBACTIONS. 

1. Find the price of 30 Poriao statDettes@ £1'77S each. 

2. In Januaiy 1393, the number of d«ja daring which r^ fell 
in Scotland waa 13, and the amoaat which fell was 2-38 inchea. 
Find the daily average for each of the 13 daj*. 

S. How many ac ro. and po. aie in a paA contuning -08 of 
155-1875 acres ? 

4. If 31'75 poles are fened for £2-38125, how mnch is it per pole? 

5. Find the eom of £'3125, -43TSb., and -75d. 

6. In March 1856, in EdinboTgh, the thermometer at the highest 
was bV-1, and at the lowest 29°-4. Find the diff^reaoe or range. 

7. Find the value of -00375 lb. tmy of sterling gidd @£3-17-10} 

8. Of 100 parts of matter in locust beans, sngar and gam form 
61-10, other vegetable matter forma 31-55, and moistore 5. Of how 
manj parts does the remunder, which ia mineral matter, consist? 

9. The distance from Paris to Leipaio by railway is 1225 kilo- 
metres, each I093'63 yards. Express it in miles. 

10. Of the manure of diasolved bones '1571 of its wdgbt ts 
organic matter. FvaA the wdght of organic matter in 80 tuns of 
matmre. " 

11. Eipreaathesum, ^t of 4] -f- (-f- }}of ^, -|- ^, as a dedmal. 

12. In Febroary 1856, at Baudwick, Orkney, the barometer at 
the highest was SO-543 inchea, and at the lowest 28'643 Inches. 
Find the difference or range. 

13. The following rents are diawn from a property :— mansion, 
£150-15; &rm, £470-475) parks, £80875; fens, £7' 6! S. Express 
the total in £, s., d. 

14. Knd tha price of 14 owt 3 qr. 1 4 lb. lico @ £-626 ¥" cwt 

15. The time of Jupiter's rotation on bis ans ia 9 ho. 55 min. 
Msec., and the period of his revolution round Uio sun ia 4332-5643 
daya Seduce the former to the decimal of the latter. 

16. A line in a diagram in a book published in tbe dxteenth 
century, which now measnrcB 683 inches, baa ahtnnk to }( of its 
original length ; find what it had been. 
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(, 17. A cnbio iudi of pure witter weighs 25S'45B ^rainB, find the 
weight of a cylindrical incli which ia '7S54 of a, cubic inch. 

18. A gallon of pnre water wdgha 10 lb. avoir.; and a oubie 
incb, 252-458 grung. From these data, find the coatent of s gallon. 

19. The period of the revolation of the Earth round the Sou, 
metunred aidereally, is 365'2A63612 daye, and that of Mars ia 
66697964580 days. Redace the Utter to the decimal of the former. 

20. The height of the Peak of MaUuicen in Spain, formerly es- 
dmated at 3555 metres, baa been found to be '15G kilometre leas, 
find its height in feet at 39-37079 inches ^ metre. 

21. A gallon of pure water weighs 10 lb, avoir., find the weight 
In oz. of a pint of whey of which the Specific Gravity in 1019. 

tar When we mentioo the %?ecij!c Gravity (a. o.) of a substaDCe, 
we show how many times it is as heavy as pure water ; thus, the 
S. a. of lead being 11-35, inj Totoine of lead is 11'35 times the 
weight of the same volume of waler whose a. a. ia 1. 

22. ilnd the weight of 12 gallons of olive oil, of whi<^ tba s. a. 
ia -915. 

23. Find the content of a block of granite 5-5 ft. long, S-2 ft. 
Iiro«d, and I '6 (i. deep. 

24. A metre is = 39-37079 inchea. B«dace an inch to the deci- 
mal of a metro. 

25. Wliatde^matirftliawholetimeneoeSBarytobtimatonofcoali 
coutinaonsly at the same rate is that required to bum 220486 lb.? 

26. IMvide £31-4 amon^e men and 11 youths, giiii^ a youth 
■525 of a man's share. 

27. The weight of % cnHc loot of pnre water is 999278 oz. avoir,, 
find the weight in lb. ftvoir. of the air in a room 12'5 ft. liigb, 
16'25 ft. long, and 10-4 ft. broad, air being 815 timea as light as 

28. Iq March 1856, the weight of vapour in a cubic foot of air 
in Edinburgh wui 224 grains. Find in the decimal of a lb, arojr. 
the weight of vapour in the atmosphere of a room 12. ft. in height, 
bngth, and breadth, supposing that ttiere was no fire and that the 
window was open, 

29. Reduce ^ of ,', of ^, to a decimaL 

30. Express the snm, f of IJ + } of }{ + '^< " ^^ dedmal. 
81. Rodnce | gnineato the decimal ot£i. 

32. Express the Bom of J, and ,', as a decimal. 

33. The Polar and Equatorial Diameters of the Earth aie re- 
spectively 41,707,620, aid 41,847,426 feet. Express each dedmally 
in milea. 

34. Find the immber of miles in the Meridional Circnmference of 
the Earth, supposing that it contaica 40,000,000 metres, each 
S9-3T0T9 inches. 



76 

1^ 35, The Specific Gravity of Hydrogen, that of air being i, U 
■069, while that of air as compart with water is -0012. Bxpreu 
the rektire weight al Hydrogen as compared with water. 

^' Water ia theBtandard for solids and liquids, and air forgaaes- 

36. The B. o. of caThooic acid gaa, that of air being 1, is 1 -524. 
Express the relative weight of carbonic acid gas as compared witi 

37, Eeduce an oi. avoir, to the decimal of an oz. troy. 
3g. Bedace a lb. troy to the decimal of a lb. avoir. 

39. A Winchester boshel is = -9694472 Imperial bushel. Ex- 
press an Imperial bushel as the detnmal of the fbrmer. 

40. A zinc bar, which at 32° Fahrenheit measures 1 inch, atSI2* 
meaanres 1-003 inch ; find the length of a bar of tba same metal at 
212°, which at 32° measures 2-25 incbea. 

41. What dedmal multiplied by } ol .^^ produces |i? 

42. Divide £1*3125 eqnallyamonganiuDberofalmBmeiii^ving 
each -376 florin. What ia the niunber ? 

43. What qnantity of eagar @ £-025 ^ lb., will cost 19-575 
florins? 

44. Divide the sum of -075 and -0075 by the difference of 7-5 
snd -75. 

45. The yard measnte made by Bird in 1758 was 36-00023 inohas 
long. Uow many times would thii measnie be contained in a 

46. Id 1825, the Stirling jng or [ont measure was measored in 
Edinburgh, and found to contain 104-2034 cuMc inohea. Bednce 
this to the dedmal of an Imperial gallon. 

47. On the floor of a room 10 ft 8( in. long and 6'25 ft. broad, 
diut has accnmnlated to the depth of '076 inch. Express the 
volamo of dust in the room as the decimal of a cubic foot. 

48. The ma:dmDm delivery of a reservwr is 567-07 cnUo ft. of 
water ^ minute, and its minimnm dehvery 516-66 cnhio ft. Find 
the number itf gallons, each 277-274 cub. in., delivered on an eqoal 
average in 24 hours. 

49. The mean diameter of the Earth is 7912-409 miles. Find 
the sni;&ce of a sphere of the same diameter, found by moltiplying 
the square of the diameter by 3-1416. 

50. Fmd the content of a sphere of the same diameter as the 
earth, found by multiplying the cube of the diameter by -5236. 



i„..<i,> Google 
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CONTINUED FRACTIONS. 

,4^,lr we tnke a Tolgar fraction, as ifj, and divide the numerator 
uid the denominator by the nonterator, we obtain ^| ^ |^_ 
aimilacly, ^^ = L, and \\ = qr- We have thns J}J = 
' ^ i- ^ 1— In the last form, we obeerve that 

*"> ' L_ ' 1_ every nnmerator is unity. A com- 
* jj plei fraction, in which every numer- 
^' atOT is unifu, and every denaminator 
iadndeB the ancceeding parts of the fraction, ia termed a Con- 

TDiUKD PkACTION. 

la the forgoing process, we have obtained the continued 
ftactiona ;!;•_; 1,^ ; 1_ These fractions are re- 

°i_ * L_ apectively = 
ad HI. ^ 
e have reproduced the 
original fraction \i\. Aa the other fractions contiuoally ap- 
proach to it in vuue, they are termed Cmtvergeati. The con- 
vergents are alternately greater and less than the original 
&awon, 

(1) Rn« the convergente to {\\. 
The prmetiail method of finding the con- 

vergenta ia to proceed u in finding the 
o. o. u. of 121 and 115 ^ 9 3.). 

We tBt,j irrite the ^notienta 3, 2, S, 17, 
lu a column, snd opponte the first we place 
maty ID the Nnmantora' colomn, and the 
first qaotient 3 in the Denominatora'. 

In tbe second line the nameralor is = 2 X 1, and the dqionuiB- 
tori» = 2X8-j-l. 

In the Oiird, the nomentiv is = S X 3 -|- 1, uid the denomiaa- 
tor is = S X T + 3. 

In the fbnrth, the ntunerator and the deoominator of the original 
fraction are reproduced. 

The convergeDts are, \ f f^, Hi- 

(2) Find the firet three oonvergents to 3-U159. 

IQaDtj Horn. I Den. | 
obtain tbe first 7^7 

three qaotienti, 7, 15, 1. 16 16 106 

The convergenta are, 1 16 113 

Si, SM-a-idS^,! or, y, !S1. tH- I ' ' ' 

Find the conrergenta to the following frsctiona : — 
1- M- I 2. AV.. [ 3. ,VVV- I 4- H4I- 



^■^^ 



Quat. 


Norn. 


Den. 




3 


1 


3 




2 


2 


7 




S 


7 


24 




17 


121 


415 





CONTIUnED FSACnONS. 77 

4Ba ^- ^^"^ ^ ooavelgeata to ^^,',. 

n~ We first Tednce tha ftaction to lis lowest teniu. Bat whether 
we do so or not, the frection U refoodneed in its 1ow»t temu. 

6. Find the fifth oonvergent to -TB94. 

7. Find the third convergent to 'S236. 

6. Mie Spedfic Gravity of oxygen U ^,Vt °f t'">' °^ catbonio 
acid goH. Give the foorth conTergent to this fraction. 

^' Whenever a renuinder is a compaiatirely small tnetion of 
the coireipooding divisor, tha omvergent obtained may be taken 
as a good approximation. 

9. The Specific Gravity of gold is 19'3A, and that of platinom is 
21-47. Find the second convergent W ((J). 

10. Venue revolves rotmd the aim in 234701 daye, and the 
Earth In 365-256 days. Grive the fifth and dxth convergenta, which 
approximately show what part the former period ia of the latter. 

11. Mercniy revolves roond the snn in 87*969 days, and the 
Earth in 365*356 days. Give six converg«jita. 

12. The solar year is = 365*24224 days. Give the fonrth con- 
vergent. 

13. A metre is = 39*37079 inchea. Find the finirth convergent 
to the faction which a yard ia of a metre. 

14. A Scotch acre iB= 1*261183 Imperial acre. Find five con- 
vergents to the faction which an Imperial ia of a Scotch acre. 

^ ^"~ /^' 

PEACIICE. S'-'-i 

^ — 

Pbactice is the method of compnting by means of AkquU 
ParU. 
A nnraber contained an exact nnniber of times in another 

b an aliquot part of it : thus, 7 is an aliquot part of 21; IQ/of 
£1; 6/8 of £1; Ulb.of 1 cwt. 

ALIQUOT FARTS. 



I = 



* = 6 
i = 4 
1 = 3 



i = 6»0 
\ = 4#0 

^= ^'- 
{fyVmi Ihe price of 794 yards of sUk @ 2/6 V yd- 

I I I |[ ^794 = price of 794 yd. @ £1 1 

1^1 i Utilf 99*5 = ' ' @2/6 




r, (1) Give two aliquot parts which make up T^d. and 5id. 

,,, _ f 6 = iofl/ f..A —i 4= iofl/ 

1. Find two aliquot parts which compose the following rates : 

3|d. ; 7d. ; 7id. ; 4id. ; 6|d. ; 6id. 

(2) Give two aliquot parts which make up 8/4 and 12/6. 

a,i—S 5/ = lof£l ,g,fi_f l6/=iof£l 

'2. Fmd two aUquot parts which compose the following rates : 
7/6; 3/9; 5/10; 6/3; 2/11; 4/8. 

hen rcspec 
ind 16/3. 

9<>- = |^d. = lofl/ l^'3={-3/4 = iofJi;i. 
3. Find aliquot parts which, when respectively subtptcted 
from 1/ or £1, leave the following rates ; 

lOJd.; 9d.; Hid.; 17/6; 13/4; 15/. - 
(4) Find three aliquot parts which make up Sjd. and 15/7 j. 



d. 

47. (■ 6 = iofl/ ( 10/=iof£l 
8Jd. = ^+2 = ?of6d. ]5/7i = -J+ 5/= 1 of 10/ 

< ^-i = i of 2d. ( 4-7id. = i of 5/ 

4. Fiad three aliquot parts which compose the following rates : 
9id.i 7id.; 8id.; 7/8*; ll/lOi; 13/9. 

48. (1) Find the price of 4671 loaves @ 4]d. and @ 9d. 




49, (1) Hud the price of 423 yards of cloth^ l/IO, and 



a^b 


£423.. @£l^ ^ 

42. 6..@2* 
3'10^6 .. 0» 2 


d. 11 423s. . . @ 1^ 

6 i 1/ 211* 6 . .. O'^e 

i i 6d.'| 26» 5J .. 0*^1 

2,0)66,0<'lli @1'6J 

£38-0*11 J 


- 


£38* 5»6@1»10 



,,C<)nj^[c 



•49. (2) End die price of 846 cwt. of 


ice® 7/9J, and® 11/71. 


£846 . . 


®^Ui. 






II 846b.. .®il 


5/ i £1 21UK 


. @5.0 
. ..2.6 


11 ■■ ■)■ 


2/6 i « 105'1 


9306 . @11.0 


3Jd. i 2/6 13-r 4.41 ..0*3} 


6 


i 1/ II 423 . .. 0.6 


i^on 


.4} @ 7.91 


U 


i 6d.|| 105.9 .. 0.1i 




2 


0)983,4.9 @11.7i 






£491.14.9 


(3) Find the fUDOQnt of 793 


railway fkres @ 16/8, »nd 


@6/9. 






1 ! 1 P'93 . . 


@ £1' 0.0 


793»...@1/ 


mtml 132' 3.4 


.. 0. 3.4 


6 .A. 


£660-16.8 @i0.16-8 


d. 4758 . . @ 6.0 






9 i 6/ 694.9 . .. 0.9 






2,0)5352.9 @ 6.9 






£267.12.9 


■. i. 






>. d. 


1. 4667 ® 1' 1 


17. 798 @ 10. 6 


33. 893 ® 16. 8 


2. 3283 .. 1:- 7 


18. 742 .. 


4. 8 


34. 979 .. 17. 6 


3. 5687 .. U 6i 


19. 467 .. 


6- 3 


35. 894 .. 18. 4 


4. 8672 .. I.lOi 


20. 923 .. 


1.10 


36. 897 .. 18. 9 


6. 937 .. 15' 


21. 916 .. 


4. 6 


37. 374 .. 8. 9 


6. 423 .. 13. 4 


22. 743 .. 


3. li 


38. 968 .. 4. U 


7. 341 .. 3. 9 


23. 123 .. 


2. 4 


39. 763 .. 9. 6 


8. 876 .. 12. 6 


24. 732 .. 


2. 91 


40. 423 .. 13. 51 


9. 627 .. 11. 8 


25. 428 .. 


3. 8 


41. 346 .. 9. 9} 


10. 729 .. 8. 4 


26. 293 .. 


5. 6 


42. 729 .. 18. 7i 


n. 873 .. 4. 2 


27. 468 .. 


2. 3 


43. 777 .. 19. 2* 


12. 798 .. 5.10 


28. 736 .. 10. 8 


44. 947 .. 4. 8 


13. 149 .. 10.10 


29. 716 .. 


. 5i 


45. 589 .. 5. 71 


14. 824 .. 11. 3 


30. 637 .. 


2.8* 


46. 346 .. 5. 6 


15. 899 .. 6. 3 


31. 468 .. 17. 4 


47. 777 .. 9. 9 


16. 243 .. 2.11 


32. 823 .. 


r. 8t 


48. 732 .. 7.10i 


50. (1) Fin^ tl'e price 


of783qra. of wheat 


^{SISV- 



I J I 112349 . . . @£3- 0-0 I I | ||: 
10/i £l| 3-31"10 .. 0"10.0 |i2/6li|£0|| 
|l/3|i|l0/ii 48^18-9.. 0- 1-3 £ 



£i7H9< 8<9®£3'11''3 



£3425'>12"6@£4< l~e 






0O> (^ ^^^ tl>« price of 379 qoartera of barlej @ £2'3'5) V qr. 

3798 ® 1/ 



U I H 1/ II 126-4 „ 0»4 

I UU I 1/ II *7>4t „ 0>lt 

2,0 } 1647,0*8i ■ . . . „ 43»5i 
JE823»10*81 



1. 916 @ 4'16'0 

2. 169 .. 3-15»0 

3.843 .. 2-13»4 

4. 792 .. 9' S'i 

6. 847 - 3»12"'0 

6. 974 .. 3^ 7»6 

7.874 .. 5:'16»'8 

8. 734 .. 5v 8,4 

9. 98S .. 6'15<-0 
10. 793 .. 7-17»'6 



11. 985 @ 7'11'8 

12. 946 .. 7' 8»9 

13. 863 .. 10^16*8 
U. 976 .. 10*12»6 
15. 793 .. 12-13-4 
IG. 847 .. 11-13-9 

17. 569 .. 6-13*4 

18. 279 .. 4-15*0 
19.947 .. 5*18-4 
20. 539 .. 4*18*8 



24. 987 
26.739 
26.463 

27.568 



9' 2* Si 

25- 9' 8} 
27*15- 6| 



51. It is oftea 
computation. 

(1) Fuii the price of 489 tc 
489 fi. . . @ 2/ 
7 
PS^fl. . . @ 14/ 



to employ the Flokin bs the nnit of 

II of coal® 14/, and @ £1*3 V- ton. 
489 fl. . . . @ 2/ 

Hi 
244'ls. 
5379 
562.3 d. iB. . @ 23/ 



The moat convenieat method of redneing a 
and a. to ji., is to amiez bait the number of a. to the Dnmbei of £ ; 

thiu,£3-l = 32fl. 

(2) Find the price of 878 cwt. of ragar @ | ^g^Jg'^ *" '^■ 
878 a.. . ®il 878 fl. . @ 2/ 



isyn.li 



|-@£l-14-0 



7024 
1758 

1124594 . . ©£2-16-0 

1521.S'1''4 . @£1-14>8 |8|||FLU 262-1-4 .. 0- 0-S 



292>l-4. .. 0- 0-8 



10. 974 

11. 826 

12. 663 



13. 943 


S£M6 


25. 763 g 


ii£l-14' 


14. 879 


. 1-18 


26. 269 


0.17- 


15. 937 


. 2»12 


27. 263 


1/.13. 


16. 893 


. S" 4 


28. 798 


0-1 6« 


17. 828 


. 7- 8 


29. 839 


0-12. 


18. 726 


. 5'14 


30. 346 


2^15 


19. 699 


. 3' 5 


3!. 876 


0-16- 


20. 893 


. 6- 7 


32. 732 


0-17- 


21. 467 


. 7.9 


33. 356 


0-14 


22. 796 


. 9-11 


34. 797 


U15 


23. 876 


. 8'17 


35. 798 


2-18 


24. 539 


. 11*13 


36. 629 


3-11 



(1) Find the price of 749i\.cvrt.@ 11/8 Vci 



A of 11/8 = 0- 6.>4i A 11 )70-0 

£437- 4-8iA 6-4i,V 

(2) Find the price of 292,', lb. @ 1 l/5t -T lb- 







£1 


w 


IB 




111/ 


2ii 




IB 



146- 4< 41 

18- 6- 6ii 

3- 0-llH 

£167-10-1081 



Since /, of £1 = e», 
the pnce of 292^, lb. 
@£1 iB£2g3.8"9. 



In the msthod or (I) , wb first find Che price of the inttgral nam- 
beT749 ciTt,b7lel[ing the puis which make ap the rate 11/S; and 
^' 'D ftdd in the price of the /ractional numbeFf ^ cwt. ' '' ' 

if coDiputetioi. .. . 

Dp tne ^ven rate. The firet method is oi more generu »pucauon 
than Oie second, wluch ia only omvenieDtly applied when the denam- 
ioator divides the unit of compntstion vrithont producing a fraction. 



1.216 @13- 


4 


9. 2354 C 


SO-18- 4 


17.273A@1 -3 -9 


2.547 ..16- 


8 


10. 324vV 


2.^ 3^ 8 


18.347* ..0-17- 5, 


3.899 .. 9- 


6 


11. 829* 


1. 6- 3 


19.423J ..0-17-11 


4.447 .. 5- 


9 


12. 247V„ 


1-13- 4 


20. 342v„ .. 0- 5- 3 


5.9671.. e- 


10 


13. 794A 


2- 5-10 


2I.827§ ..0-19- 2.. 


6.793*.. 17- 


1 


14. 823iV 


.1-9-4 


22. 286J ..0-12- 9 . 


7- 4681 .. 16- 


6 


15.299+J 


.0- 8-lli 


23. 999j\ .. 1-13- 6 


8. 794| .. 19- 


6i 


16.834A 


.0-17. 9 


24. 889J .. 2-14- 7 



= Iqr. 
= 161b. 






i 

,V = 16 po. 



PRACTICE. 
ALIQUOT PiBTS. 

i' = 14 lb. 

i = 7 lb. 

t = 41b. 

i = 141b. I i = ajlb. 

Tbese Aliquot pirU*r«givenueiunplc9. The popil tuvinff ■ 
tbanmgh knowledge of Ihe Aritbmetical Tibles cid oosiIt &id Sli- 
qnot p^ts of the TUiooB daDominMioni ia Weiobts aicd Ueudhes. 

(1) Elnd the price of 7 cwt. 2 qr. 7{ lb. @ £8*6*6 V- cwt. 

£8 * 6 » 8 . . . . price of 1 cwt. 

7 _ cwt. qr. lb. 

. price of 7 » * 
- 0-2*0 
.. 0*0.7 
.. 0»0'0t 

.. 0*0*0^ 

,4j,^j priceof7*2*7J 
2 ro. 10 po. @ £2*7^6 V m. 
itof353ac. @£1 



.0*2* .. 

0* 2-nii. . .0*0*10 .. 



£839*14* 2it- ■353'2*10@£2*7* 

When Ihe Diimbec is the name in which the price of > Unit is 
eiTen is email, as T cwt. in (1), we find its price by moltipUcatioD, 
and then lake parts for the .nambere in the lower namea. But 
vhen Ihe numbcT ia l&rge, aa 353 acrea in (2), we may find its prirui 
by talii^ parta for the rate, and then finding the price of the ni 
bers in the lower "' 



fV 


1 


£1 


m 


t 


W 


2ro. 




lac 


lOpo. 


I 


Uro. 



>wer namea as m (1). 

1. 'l3*?*U @ il*^?^^ 

2. 347- 3*14 .. 1*19* 8 

3. 72* 2*16 .. 1* 1*10 

4. 122* 3* 9|.. 2* 1* 7i 

6. "7*15*12' @ £0/6-' 
6. 17*11*15 .. 1* 1* 8 



11* ¥* 2'^ 

10. 19* 3* 3 . 



,T£, 



12:313* 3* 3J.. 3'11* 8 

M. TO. po. V ac 

13. 17 - 2*20 @ £6*10* 

14. 43*3*36 .. 4*16* 8 

15. 365*1*19 .. 8*13* 4 

16. 49*3*37^.. 3* 7*11 



18. 11-7-2 .. 2-16- a 

19. 0-7- 3 .. 3- 5- J 

20.301-5* I J.. 3* 3- a 



= ie& 



ewt. = 5/ V qr. = 

195 ewt. S qr. II lb. 

■— ' f qr. + 7 lb. 



gil.pt.sL V pL 

21. 3 -5- 2 ©£0-170 

22. 0*7* 3 .. 0-16* 

23. 125*4- 1 .. I-IO* 3 

24. 73 - 5- 2| .. 1-12* 6 

:. 2 qr. II lb. ® £4* 13-4 

1/3 V 7 lb. = 2|d. V lb. 

£195*11-1 It 



, _ X s; + 1/3 + 

K -ita. = i:i95-ll'llf I 6/8 I ^ j J 

Ting thus foond th« pries 

195 cwt. ! qr. 11 lb. @ £1 

cwt., WB proceed to find it at the reqalred n 



11 £977-19- 9J 
I 65- S-llI 
£912*15-10 



(4) Find the price of 14 yd. 1 qr. 2 nl. @ 6/4 V yd. 
1/ (T yd. = 3d. V V- = fd. V nl. 

£0-14-4} 
The pilea nf 14 yd. 1 qr. a ol. @ 1/ 6 

£4-ll-oJ 
£1 ^ac. =5/i^ro. =: 1^. ^po. 
£1 ^qr.^3^^faa. = Tjd.4»pk. 
£l^gal.=2/e^pt.=Tld.^g|. 



£l^oz.tr.=i;^dwt=ii^gi-. 
S/y<oz.tr.=3d.^dvt=:|d.^gr. 



26. 6*13- 3®£5- 7-6 
26.73-19* 1 .. O-l.t-4 
27. 17' 3* 2 .. 4* 2*6 


37. 13-2*30@f2* 3. 
38.14-1-27.. 3- 3- 
39.37-3-U.. 5*10* 


28. Ts* '3-14@£irT;4 
29.13- 1-21 .. 2*10-0 
30.19- 2-11 .. 0*14-6 


40. '7-l!-''3@£0-'l?'- 

41. 8-3- 1.. 2* 2- 
42.23-2- 2.. 5* 6* 


.^1. 3* "f-n^fs-'ii'-s 

32.43* 6-17 .. 10-13-4 
33.37- 9- 7 .. 3-17-4 


43. '7-'3'-'2@£l-*'3'- 

44. 6-5* 3.. 4-10* 
46.15-3- 1.. 3- 5- 


34. 7-13*f7@£l-'l6*3 

35. 6*17- 9 .. 0-17-3 

36. 3- 6-13 .. 0* 7*6 


46. t-tt@£Orft 

47. 17*1-2.. 0-17- 
48.163-0-3.. 2- 2- 



The toOtrmiig special mathods are mefol in Atoirdnptni Wugbt. 
G/3 ^ qr. = 1/3; » 7 lb. = Sid. ^Ib. 
L ^qc. = Jd. v7lb. = } farthing ^ Bi. 
(6) Find the 



iB, ^ 

(fi) Find tbe priM of 4 ewt. 2 

qr. 5 lb. @ £6-6e. if cwt. 
4 X fI-1-0 = «- 4- 
2 X 0-5-3 = 0-10- 8 

6 X o-o-aj = 



3 qr. 15 lb, "@ 4/6 per owt, 
16/ + SX3d. = £0-16-9 

sx|i+»f-- " " "" 



I 0- 0-11 i 
£4.15. 5] 


£0-1 


6-1011 


£28-12- 7) 


f3- 


2:SIJ. 



49. 3 ■ S > 12 @ £7-7 y cwt 61. 6 - 2 - 14 ( 
60. 27 - 1 . 18 .. 5.5 ... 

that of 1 c« 

(7) Find the price ^ lb. @ £T-Se. per cwt 

£7.68. = £7.71. — 2b. 

7 X 2Jd. — 2 X »t = 1/31 * V lb. 

liaring given the priee of 1 owt. in £. and i., to And that of 

i lb., we multiplj SJd. bj the number of£,, and )f. by the differ- 

enethetwBeDtaemintb«rof£. and >.; and increoiB or dininun the 

fbnner product by the latter, according u the number of (. ia >- 

or < than that of £. 



Find the price ^ lb. at the 


(bUowing ratenf cwt. : - 


53. £S>lla. 1 G4.£6-10a. 


55. £9.28. 1 56. £11.lB. 


Id. V lb. = 2/4 V qr. = 9fl w cwt. 
)d.^lb. = 7d.vqr. = 2/4^cwt 


(9) find the price of 3 cwt 

Iqr. ISlb. @51d.ylb. 

t. a. £ ,. a. 

3X8.4 = 1-8-0 

1X2.4 = 0-2-4 

13 X . 1 = 0-1-1 

£1.11. 6 

51 

7-101 

7-17- 1 


(9) What oo8t 18 cwt. ® 2)d. 
per lb.? 

2X9.4 = 0-18. 8 
8X3.4 = 0-7-0 

£1. G. 8 

13 

£i6-ii- d 


£8. 4.1U 




67.'7.¥-.'5@!a.^lb. 
C8. 17 > 3 . 19 .. 9!d. ... 


59. S cwt @ 71d. V ■■> 

60. 26 owt .. ijd. . 



^ Binoe ths muubera 12 and 20 are empbjred in the Mongg of 

Aaxiunl, wa may euil? olitaiii methods for finding the prices of 1! 
and 20 articles witb Mme of their mnltiplee, when ttiat of a unit 
is f^ven, which may be conveaieDt in Mental CoHFUTaTioK. 

In finding the price of One Dozen, every penny in the price of 
the unit be^mes a thiUing. When the price of the nnit iB below 
1^, that of the doaen ia beloir £1. 

' n) 12 @ 2d. = 3/ I (3) 12 @ 1/, = 16/ 

(2) 12 .. 3id, = 8/3 I (*) 12 .. 7/8i = £4-12-6 

Find the prioe of one doaen at the faUowing ratea ^ unit : — 

1. 6d. I 3. lOid. I 5. 1/3 [ 7. 2/8 

2. Td. I 4. 9Jd. I 6. l/IJ I 8. 8/5^ 

In finding ths price of Tteo Dotent, every pennj In the price of 
the nnit becomes e-fiorm. Wlien the price of the unit ia below 
lOd., that of the dozen is below £1. 



(5)21@4d. =1 
iej 24 .. Bid. = 


11/6 1 ll 


jj 24 ®. Jfsi 


= £1. 

= £3. 


'14«. 

'14-< 


'ind the price of tw( 


1 dosens at the 


fbUowing mt 


e«v<iu 


lit:- 



9. 3d. I 11. eid. I 13 1/6 I 16. 3/7 

10. 9d. I 12. 7]d. I U. 2/4i | 16. 5/8) 

In finding the price of Four Doieiu, every farthing in the price 

of the unit becomes a iMUMig. When the price of the nnit ia below 

5d., that of the four dozens is helow £1. 

(9) 48 @ 3d. = 12/ (10) 48 @ I/Sj = £3"9a. 

Find the price of four dozens at the following miss t^ nnit : — 

17. 2d. I 19. IJd. I 21. Tjd. I 33. 1/6} 

18. 4d. I 30. 3;d. | 23. lO^d. | 34. 1/10] 

In finding the price of Eight Dozem, eyecj farihing in the price 
of the nnit becomes B,jhrin. When the price of the nnit is helow 
3Jd., that of the eight dozens is below £1. 

(11) 96@3d. = 16/. (13) 96@7Jd. = £3.18a. 

Find the price of eight dozens at the following rates ^ unit : — 

25. 2id.; 26. IJd.; 27. 6jd. ; 28. 1/6J. 



(13) 34 @ 4d. = £1-8b. (14) 144 @ 7id. = £4- 13a. 
Find the price of the following : — 
39.72@3d. |30.108@51d. |31.144@61d. |32.60@8id. 
In finding the price of Ont Score, every thiUivg In the price of 
the unit hcfflimes one jMUflrf, and every jwnn^ becomes 1^. 



PRACTICE. 87 

54, (15) 20 @ 3/6 = £3"10b. (16) 20 @ 7/5i = £7-9-2. 
Find the price of one score at tlie following rataa ^ unit : — 

33. 7/ i 34.5/3; 36. 7id.; 36. 2/4;. 
In Ending tlie price of Tta) Hundred ontf Forty Units, aveiy 
ftany in tha price of the unit liecomeB % found. 

(17) 2W@5d. = £5. (18) 240 @ 1/21 = £14- 15s. 
Find the price of 340 units at the following ratea ^ unit :-— 

37. 8d.; 38. 71d.; 39. l/llj; 40. 6/7 J. 
In finding the price of One Mtindred anite, every penny in the 
price of the unit becomes 3/4, and every ihiUing becomes £5. 

(19) 100 @ 4d. = £1-13-4. (20) 100 @ 5id. = £2"5"10. 
Find tbe price of 100 units at the following rates ^ unit; — 
41. 7d.; 42. 9id. ; 43.2/3; 44.19/11. 

95, MISCELLANEOUS EXERCISES IN PRACTICE, 

(1) A bankrupt whose debts are £3075 offers a composition of 
11/3 ^£. How much does he pay ? 

I I I l|_£3075 

10/ J £1 1687-10 
I 1/3 I I I 10/ 11 192- 3 ■ 9 
£1729<'13"9 

(2) Find tbe weight of 134| bushels of wheat @ 631b. i^bnsheL 



I 7 I i 156 lb. I 7 - 3 ■ 2 i 
69 - 3 - 23| 
Having found the weight of 124| bushels @ 1 owt |f ba., we 
take aSqnot parts for 63 lb., or 2 qr. 7 lb. 

1 . Find the price of 288 dressing-glasses @ 7/9 each. 

2. Fbd the value of 840 atones of bay @ 7 Jd. each. 

3. Find tha price of 6 T. 16 owt. oat roannre @ £8-5-9 ^ T. 

4. What does a chemical manufacturer receive for 5 T. 16 cwt. 
S qr. of sulphate of ammonia @£19>'10s. ^T.? 

5. Find the price of 17 cwt. 3 qr. 14 lb. of marina salt @ 2/6 

6. A. bankrupt whose debts are £2016 otfets a oooipoaition of 
14/3} V £. Find his effects. 

7. How much is got for a silver epei^e, weighing 7 lb. 3 oz. 
10 dwt., sold second-hand @ ht ^ oz. 1 



6S PBACTica. 

55, 8. What does an ensign leceiTC in 395 days @ 6/3 ^ day f 

9. A French Bab-lieatenant receiTra 1350 franca f annum. To 
how mocli sterling ia this equal, reckoning a franc at £^[? 

10. Expreas in sterling the annual lalarr of a field-marabal of 
France, which is = 30,000 fnuica. 

11. Find the valae of 300 Austrian florini @ syO) each. 
IS. Find the yalne of 325 Rhenish florins @ 1/8 each. 
13. Find the value of 360 Prussian dollars @ 2/IOJ each. 

U. What is the value of a lao of 100,000 nipeea @ 1/101 each ? 

15. What is the value In sterling of 5000 rubles @ 3/1^ each? 

16. To what som in sterling ore 1600 West Indian pistoles, each 
16/, equivalent? 

17. On Oct, 16, 1854, the stock of tea in London amounted to 
47^23,000 lb. Find the du^ @ 2/1 ^ lb. 

18. A newspaper sold at 3^4. has a citcnlation of 3500. Eow 
muob is received £br each issue? 

19. Find the weight of 331 qr. 3 bu. of wheat® 62 lb. ^bushel. 

20. Find the weight of 693 qr. 5 bu. of oats @ 42 lb. ^ ba. 

21. Find the weight of 242 qr. T bu. of barley @ 54 Ih. ^ bu. 

22. What is the weight of 1248) bu. of wheat <S> 2 qr. 4 lb. r bu.? 

23. Elnd the wdght of 720} bu. of barley ® 1 qr. 261h.r bu. 

24. What is the wwght of 200 hu. of oats @ I qr. 16 Ih. f bu. ? 

25. FiadtheimportdatyODl4cwt.2qr. 141b. pranes@7/vcwt. 

26. Find the import duty on 16 cwt. 3 qr. 21 lb. Berlin wool <9 
6d. r lb- 

27. Find the amount of excise duty charged in England in 1855 
on 83,22 1 ,004 Ih. of hops ® 2d. r lb. 

28. Find the amount of excise duty charged in the United King- 
dom in 1855 on 166,776,234 lb. of paper @ l}d. y lb. 

29- F%id the whole pay of 34'mqjors of Dragoon Guards and 
I>ragoonsilltheBritiah Army for 3t days, @ 19/3 each f day. 

30. What did a vriler's clerk whose income was £110 f annom, 
pay for Income tax in 1855, at the rate of Hid. if £? 

81. What did a minister, whose stipend in 1656 was £326<'10''5i, 
pay for income tax @ l/4f £ ? 

32. A bankrupt whose debts are £30,000 pays 8/3,^ p £. How 
machdoea he pay? 

33. In 1852, 590,767 oz. of gold coin were eiported ftwn the 
United Kingdom. Find tbe value @ £3-17"10i p ot. 

S4. Keckouing the ducat at 4l2i, find the value refused by 
Shgloek, when he says : — 

" If every ducat in six thousand ducats 

Were in six parts, and every part a ducat, 

I wonld not draw tbem, I would have my bond." 



U lental of ttie fc^wlng 5 forms :— 
® £1-1 " 





*U 


11 


"liV 




671 




11 i 




112 





lii 




S74 


4 


6 




2U 


3 


u 


£1616 


10 


lOit'. 



V. 146 ■ 



S5. Find ths amoimt of s mimBter'a ttipend : — 30 qr. 7 bn. Oj'i 
pk. barley <^ 39/6 y qr. ; 12 qr. 2 bo. 3^, pk. oata @ 34/10^ f qr. ; 
40 bolls oatmeal ® 18/10 ; and £48.6-tC^. 

36. In the Edinbnrgh grain market, on 52 WednesdajK ending 
Oct. 22, 1S56 : — 12,915 qr. wheat were boM at an sverage price <rf 
73p ; 42,206 qr. barley @ 42/1 ; 44,558 qr. oats ® 31/5. Find tta 
ainoant. 

37. Find the value of the average annual a^cnltiiTal produce of 
a parish :— 1386 qr. wheat @ 65/1 ; 1350 qr. barley ® 40/6 ; !314 
qr. osta ® 29/9; 82,500 stones hay ® 7}^. ; 204^ acres tmnips 
@£12'2fS; 204} acres potatoes® £13'] 'S. 

38. Find the rental of an estate containing 4 farms: — 375 ae. 
2rD. 30po. @ £3-12-6 r «:-; 432 ac 1 n>. 20 po. ® £3-2-6 r 
ac.; 230 s& 8 ro.25po.@ £2-12-6 r>>e-) 413 ac. Oro. 15po. <§) 
£2-17 rac 

(4) Edinburgh, 

Mrs Jones, Bept. II, 1857. 

Bot of Adam Cobnrg, General Draper, 



6 [rfecet, each 46 yd. merino 
e .. .. 80 yd. cotton 
3i . .. &4 yd. linen 

(5) 



4.-3 r yd- 1148 17 
0-41 .. 12 
3-9 .. |[25 19 



£S6|l7|it 



Mr James ^Vbite, Grocer, Perth, 

To Pric« & Co., Wholesale Merchants, Glasgow. 
1857. ,.i. t ,. A. 

JnnB26.|5chegtscci]gon,each2qr.lllb. @ 3-8 ylb. || 61 8)4 | 

3 hhd. sngar, each 13 cwt. 2 qr. .. 39-4 .. cwt. 79 13 9 

Sept II. 3 cwt. 1 qr. 14 lb. coffee ..49-6 ..cwt 8 7 Dfl 

1 14 cwt. 2 qr. 3 lb. cheese .. 0-5)..lb. || 37 5 iU 

£186l4!if 

In writing out the following Aecoimtt, supply Noma and Dati «, 

39. 286 loavea @ l^i. ; 140 loaves @ ^i. ; 89 fancy loaves $ 

Sd.; 147 doz. Uicait ® 3d. perdot.; 176 lb. floor igiSid. 



90 FUAGTICE. 

^^ 40. 648 aikk mantles @ U/10| ; 4S0 ricMy trimmed mantleB ® 
45/; eOOyd. Batiii@8/10i; 252 ailk valvet numtlea ® 71/9; HO 
PuBlej shawk ® 47/6; 246 Haagn Bhawla @ 66/8. 

41. 900 yd. moleskin ® 1/21 ; 500 jd. pliuding @ 1/4; 250 yd. 
asnnel ® 1/5; 600 yd. gingham @ 4Jd. ; 1800 yd. onbleached 
cotton ® 3}d. ; 200 yd. twilled linen @ 1/5 ; SO yd. pilot cloth ® 
6/5}; 200 yd. pack shoeting @ 51d. 

42. 348 squares of Windsor soap @ Sjd. v sqoare ; 440 doi. 
eqiuues of honey soap @ 10/6 v dot. ; 200 bottles mairow oil iS> 
lljd.; 2881pintacastoroil@l/2; 350 pots polishing paste @ ^jd. i 

1 owt. 2 qr. T lb. slarch @ 6)d. y lb. 

43. 740|lb.co£ree,.No. I., @ I/; 370} lb. coffee, No. II.,® 1/2; 
D61i lb. cofl'ee, No. III., @ 1/4; 311 lb. coffee. No. IV., @ 1/3. 

44. 4961 qr. wheat ® 41/4; 236} qr. barley ® 39^; 463} qr. 
oats ® 26/1 ; 146} qr. beans @ 39/5. 

45. 14 pieces, each 37} yd. ® I0/5f yd.; 11 pieces, ea^h 53} 
yd.@12/4f yd.; 19 pieceB,eaoh 44j yd. @ 13/8} f yd. ; 23pieces, 
each 591 yd-. @ 16^?} V yd- 

46. 124 qr. 7 bn. wheat ® 55/5 r V' i SB ^''- ^ '''■■ barley @ 
45/3 » qr. ; 138 qr. 3 bu. oats @ 23/8 r qr. ; 181 qr. 5 bn. beans 
@ 4(^ r qr. 

47. 6 chests congou, each 2 qr. IT lb. @ 3/9 y lb.; 13 hhd. 
brawn Bngar, each 13 cwt. 1 qr. 18 lb. ® 36/4 f cwt. ; 3 casks 
molasses, each 7 cwt, 2 qr. 14 lb. ® 13/9 r owt. 

48. 14 cwt, 2 qr. 14 lb. Cheshu^ cheese @ 60/ f cwt. ; 17 cwt. 
8 qr. 14 lb, Wiltshire @ 40/ y cwt ; 23 cwt. 1 qr. IS lb. Gouda @ 
28/f cwt.; 16 cwt. 2 qr, 131b, American ® 35/ f cwt.; 27 cwt. 
8 qr. 16 lb. Cftrlow bntl«r @ 77/ p cwt. ; 39 Cwt. 1 qr. 14 lb, 
Waterford (Si 72/ ; 47 cwt. 2 qr. 20 lb. Dntch ® 84/ r cwt. ; 23 owt. 

2 qr, 7 lb. Limerick @ G6/3 fr cwt. 



ALLOWANCES ON OOODS. 

^ goods by weight, an AL 
ir pactage containing them. 



In selling goods by weight, an ALLOWANCE is made for the 



dity, with 

package containing it, is termed Orosi Weight ; the weight of 
the boi, Tare; and the weight of the commodity, ,W«i Weig/U. 

If a chest of lea weighs 80 lb., imd the empty cheat IB lb., tbe 
QroBB Weight is 80 lb., the Tsre 16 lb., and the Net Weight 64 lb. 

Dn^ is an allowance given to a retailer to enable him to 
turn the Male in selling a commodity in small quantities. 



HA. A whaleule metchaol in aellioe ■ cheat of lea mar deduct 1 lb. 

**** for Draft. 

The Commercial Allowances Trel and Cloff are now obsolete. 
Cloff wu gimilar to Dnft. Tret wu an allowance given on goods 
liable to wiate, 

(1) Find the net weight of 4 chests of tea, of which the 
gross iT^ht and tare are reapectivelj u follow : — 

OniM Weight. T»re. 



2 - 2 *■ 20 Net Weight. 

1. How fflnoh honej is sold, irheo in placing a jag wughing Tf 
01. in one Boale, weights omotuiting to 8 lb. 3} oz. are placed in the 
other? 

2. A railway tmck weighing 1 T. 113 cwt. 3 qr., when loaded 
with wool, weighs 8 T. II cwt. 1 [|r. What ia the weight of the 
wool? 

3. A two-horse cart, weighing 13 cwt. 3 qr. 21 lb., when loaded 
with compost, weighs on the machine of a toll-bar 2 T. 1 cwt. 
1 qr. 7 lb. What is the weight of the compost ? 

4. Find thenet weight of a harrel of flour; grossweight, Icwt. 
3qr. 10 lb.; tare, 12 1b. 

5. Rnd thenetWMghtoflidmraaofTnrkeyfigs; groaa weight, 
24 lb. 8 oz. ; tare, 3 lb. each. 

6. E^d die net weight of 3 tierces of coffbe, of which the gross 
wwght is 6 owt. 2 qr. 9 ib. each, and the tare 2 qr. 17 lb. each. 

7. Find the wwght of coal brought ap by a train of SO tmcks 
to a depSt, the BTorage of each track being 10 T. 17 cwt. 2 qr. 
gross, and 3 T. cwt 3 qr. tare. 

8. Find the net weight of 3 hogsheads of sugar, of which the 
grooa weight and the tere are al fallow: 

I. 13 cwt 2 qr. 14 lb. gross; tare, 1 cwt 1 qr. 
11. 13 cwt. 1 qr. 13 lb. groaa f ta^, 1 cwt. SO lb. 
III. 13 cwt 1 qr. 20 lb. gross; tare, I cwt 1 qr. 7 lb. 
S. Find the net weight of 3 tierces of coffee, of which the gross 
weight is respectively 5 cwt 2 qr. 13 Ib. ; 4 cwt. 1 qr. 13 Ib. ; 6 
cwt qr. 17 lb. ; and the average tare 3 qr. 7 Ib. i- tierce. 



98. (2} Fmd the net wekbt of 9 bales of vool, each 3 cwt. 
3 qr. 14 lb. gross ; draft, 2 lb. V bale ; tare, 16 lb. V cwt. 



12 Draft Sattle - 
9 

24 * * 9 bales 
_23fTara 



04 Net weight * 

10. Find tlia net weight of S3I cwt. 3 qr. 3 1b. grota; tare, 14 
lb. r cwt, 

1 1. Find the net weight of 200 cwt. 1 qr. 4 lb. grou ; tan, SO 
lb. r cwt 

12. Find (ha net wdght of 8 cheats, each 1 cwl S qr. 14 lb. 
glOM; tore, Ifi lb. y cwt. 

13. Find the oat weight of 29 chests, each I cwt I qr. 7 lb. 
gross; tare, 12 lb. f cwt 

14. Find tbe net weight of Sve half-chesta of tea, tare bemg SO 
lb. f cwt., and gross weight respecdTely, 1 qr. 19 ib. ; 1 qr. 18 
lb. i 1 qr. 20 lb. ; 1 qr. 21 lb. ; 1 qr. 16 lb. 

15. Find the net weight of 4 chests tea, wdgbing respectively 
TSIb., 84lb„e31b., S31b.; draft, 1 lb. r cheat ; tare, respectiTelj 
18 lb., 17 lb., 14 lb., 15 lb. 

16. Fuid tbe net weight of 20 casks madder, average gross 
weight of each cask being 15 cwt. 2 qr. 14lb. j draft, 51b. ^ cask; 
tare, 171 lb. f cwt 



SIMPLE PEOPORTION. 

In compsHng two numbers, by finding bow nuuiy times the 
one is as large as the other, the quotient obtained expresses 
the relation or Ratio of the dividend to the divisor ; thus, the 
ratio of 16 to 8 is V; of H to 5, V; of 2 to 9, |. 

In eipreasing the ratio of two numbers, as of 16 and 6, we 
write it thua, 16 : 8. The first term, 16, is called the AnU- 
cedenl, and the second, 8, the Omsequent. 

Four nnmbers are said to be iVqporfionoZ when the ratio of 
the first to the second is equal to tbe ratio of the third to the 
fourth. On examining the four numbers, 14, 8, 35, 20, we 
SdA V = ti, or H : B zs Z5 : W,tLad MY His to 8 a* 35 u to 
20, which we write as follows— 14 : 8 : : 35 : 20. 



SIMPLE PttOPOKTION. 93 

Since V = Jg, ^^ = 1^ «nd H X 20 = 8 X 36. 
When four cumbers uepiofortionai, the Product of the Means 
ii:=ae Product of the Extremes. 

porUonal . 

u often M the third, < 

Let OS take 8, S, SB, 7 ; S conUbu 2 four timet, and SB cootaina 
T/our timea ; hence 8 : 2 : : 28 : 7. 

Again, take S7, ^, 63, 112 ; lixlten limes 27 ^ «tn« timea 4S, 
and nz(«atimeB 63 =H(B« times U2; hence 27 : til :: 63 : 112. 

In Simple Pbopoktion, we tire required to find & niunber 
to which ft giveii Dumber may have a given ratio. 
KV^ Find a number to which 56 may have the ratio of 24 to 63. 

Let X be the required nnmber, then 24 : 63 : ; 56 : «; and 
since the product of the means is ^ the product of the ex- 
tremes, 24 times the reqaured nnmber, or 2ix ^ 63 X 56, 
therefore the required number, x ^ — ^ — = 147. 

The fourth term in a proportion is termed the Fourth Pro- 
portional to the other three. We have seen it ia obt^ned 
DT moltiplyiDg the second term by the third, and dividing 
the product by the first. 

(1) Find the fourth proportional to 21, 30, and 28. 
21 : 30 : : 28 : « 



E^d fourth proportionals to the following numbers : 

1. 6, 14, 12 I 4. 3-6, 4'2, 6'6 

2. 8, 24, 5 5. -27, 11-7, 2-1 

3. 7, 18, 21 I 6. 15-3, 2-89, -171 

(2) Find the fourth proporUonal to 5|, 9J, and |. 

\ : V ■■ ■■ i ■■ <' 



94 SIMPLE PUOPOKTION. 

57* F't"^ t^B fourth proportiooals to the following nomben : 

7. 3i, 5i, 8,V I 9. 1, i, ,V 

8. 31, 6), lyj I 10. «, 7|, U 

When there are three numbers, of which the fiist ia to the 
Recond as the second is to the third, the third is termed the 
Third Proportional to the first and the second, and the second 
is the Mean Proportional between the firat and the third. 

(3) Find the third proportional to 9 and 11|. 
9 : 111 : : IH : X 

X = y X y -i- 9 = J^^= W = "I'l 
l^iV ia the third proportional to 9 and 11^, and ll| is 
a mean proportional between 9 and 14^'^. 
Find the third proportionala to therf^^ng numberB : 

11. 9, 15 I 13. 5, MI^^IL ,V .V 

12. 49, 56 I 14. 2-7^'8 | I%kJ, ^\ 

08. (1) If 27 cwt. sugar cost £61, what cost 63 cwt. ? 
*27 61 



divide by the fi»t, in order to obtain the fourth term greater 
than the third, the second must be greater than the first. 
H&vii^ stated £51 in the third term, we place 63 cwt. in the 
second and 27 cwt. in the first. 

Having stated the number which is of the same kind, or is 
homogeneODB to that which is required, we place the greater, 
or the lesB of the other two homogeneous numbers, in the 
seeond term, according aa the fourth term should be greater 
or tesa than the third. 

The following method may sometimes be adopted ; 
SmoeaTowt. cost£51 
1 cwt. costs £}t 

and 63 cwL cost ^-^ = £119- 



(2) If 39 men cap do a work in 168 days, b how many 
daye can 72 men do it ? 



a- - m^ = 91 daya. 

The greater the number of men, the leee will be the time. 
Having stated 168 daya in the third tenn, we place 39, the 
less numher of men, in the second term, and 72, the greater 
namber, in the first. 

We now give the following method : 

Since 39 men can do a work in 1G8 days 

1 man in 39X168da78 

and 72 men in ?^ ^^°^ = 91 days. 

In (1), eiiice the qnui^ty increases as Che price increases, the one 
is said to vtij Directly as the other. In (2], since the number of 
workmen increases as the namber of days decreases, the one is said 
to Tary Inveraely as ths other. The former is ■□ example of Dirtet 
iVoporftbn, tte latter of InverK Proportion, In Direct I^oportion, 
the term connected with the /oarth la always placed in the leeomi 
term. In Inverse Proportion, the term connected with the /oarA 
is dlwajs placed in the/rtt term. 

Every question in Proportion admits of fom' variations. 

(1) 
I. If 27 cwt. cost £51, what cost 63 cwt. ? 
II. If 63 cwt. cost £U9, what cost 27 cwt ? 

III. If 37 cwt. cost £51, how maiij cwt. may be had for £119 7 

IV. If63cwCcost£119, howmanycwt. maybehadl6r£51? 

(2) 
I. If 39 men can do a work in 168 days, in how many days can 72 

II. If 72 men can do a work in 91 days, in how many days can 39 

men do it? 
III. It 72 men can da a work in 91 days, bow many men can do it in 

168 days? 
IT. If 39 men can do a work in 168 days, how many men can do it 

in 91 days? 

1. If 20 cwt. of rice coat £12, what cost 35 cwt.? 

2. If 12 tons of linseed cake maj he had for £99, haw many may 
be had tbr £231 7 



K SIMPLE PKOPOKTION. 

58, 3. A laboiuer etnia £35 in 40 vreeki, in what tiiM will be ewn 
£14? 

4. An expresB tzaia ram 40 milei in 64 minntM ; bow Ikr will 
It ran in 34 mlnntea? 

5. If 110 icrei of a Wsit Indian plantation can produce 200 
hogaheadi of sngor, find ths prodnM <^ 176 Bcrag. 

6. If 48 reapers cnt SO acne in a ireek, how manj acres will 1S6 
reapers cnt in the same time? 

7. If 20 reapers can cut a field in 6 days, in what tdme will 30 
reapers do it ? 

8. If 4! men can do a work in 165 dajg, how many men will do 
it in 4S days ? 

9. How DUuiy loaves at Sd. are eqnal in valae to 240 loaves at 
7d.? 

10. A lends B £430 for 30 dajB ; how long must B lend A £3S0 
to return the obUgation ? 

11. D lends E £525 for 64 days; what som must B lend D tat 
48 days to return the favonr ? 

12. If 63 oxen can be grazed in a Seld for 16 days, how long 
may 84 oxen be grazed as well in It ? 

13. The number of copies in the fiist edition of the Lady of the 
Lake, which was 2050, was to that in the second as 41 tu 69. Find 
tho nDmber of copies in the second edition. 

14. The lengtli of the steamer track IVom Livorpool to Qaebee, 
which is 2502 miles, Is to that from UTorpool to Boston as 139 to 
155. Find the length of the latter track. 

(3) If 27 lb. of coSbe cost £1'12'3, what cost 38 lb. ? 

271b £1-12*3 

381b (c 

lb. lb. £ 

„ . , 27 : 38 : : I-12#3 ! » 

We reduce the third term "3" lo tu\ 

£l.l2.3t0Ben«. Weooacel *> _^ El 

the first sod the third tenns lU 32l. 

bj 9, and obtain the fourth jg2 12 

that t^whkh'to^tW^ was 3)1634 387d. 

reduced, viz. = ^j«K. 12)54J{d. 43 . 

= 541|d. = £2.5.4|. 2,0)4,5s^d. 

£2<'5'4}d. 

(4) If 25 yards of doth cost £l'14*4i, what cost 35 
yudi? 

25yd £1-14-41 

35 yd X 



We are Bometimes 5fi - S - ■ 1,11.41 • « 

able to obtain the fourth ^ . ^ . . 1' U'H . » 

tenn easUy without re- 6 7 7 

dncing the third term. 6 )12' O'H 

£2' 8'H 
(5) If 4 cwt. 2 qr. 241b. of sugar may be had for JE8*11'8, 
Uow much sugar may be obtained for fS'lS^e^? 

4cwt. 2qr. 241b £8»U,8 

» .... £3»15'6l 

a»IU8 : 3»I5*6i : ! 4-'2'»24 : m 
_20 "" ' . 

We reduce the fint 171s. 
uidtiie second terms Co 12 

the first »nd the second 4 

tenaaby5,andthefirst SQifi f 
»nd the third by 16, ^73- 
and obtain the fourth IbiH 
term = '-^^ lb. 103 
= 23SAb lb. 



15. If a labourer in 37 wsaka savea £5'l0'2i, how tnoch may 
he save in 50 weeks ? 

16. Nine dozen loBvei of refined sugar coet £43<7-G; what cost 
TSloaTea? 

IT. If 41 lb. of raisins may be had for flKlT"?, how many lb. 
may be had for £5>ll-4i ? 

18. If a steamer ftom LiTerpoo! to Portland can make the pas- 
sage of 2750 miles in II da. eho., in what time would the passage 
of 2980 miles from Liyerpoo! to New York have likely been made ? 

19. lu April 1857, the duty on 3 qr. 5 lb. of tea was £6-6-1, 
Find the duty on 2 cwt. 1 qr. 20 lb. at tbo game time. 

20. If a commerdai traveller can drive Iwtween two towns 13 
miles distant in 1 ho, 25 min., in what time can he drive 9 miles ? 

21. In what time will an express taan, which runs at the rate of 
40 miles an hoar, traverse a distance which a parliamentary train, 
at 24 miles an hour, runs in 3 bo. 15 min. ? 

22. If lowt Iqr. 251b. ofMoohacoffeemaybehadfor£7-4'4), 
for what may 2 cwt. 3 qr. 11 lb. be obtained? 
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03, 23. If 4c<rL 3qr. 13 lb. of riceooat £4''10-10, bow much majr 
bebonKbtfoi£S"10''8? 

24. Tbe annaal fea-daty of a siM oontidDiiig 10,SB8 aqnue yards 
it £207-11-!}. How much U it f acre? 

25. If tbe penny loaf weigbi 8 oz. aToir, when wheat it at 41/3 
f qaart«r, what sboald it weigh when wheat is at 49/6? 

26. Jf a anm is soffldent to pay the wages of 11! workmen who 
get 17/6 each, how many whose wages are 24/6 may be pud witb 

27. A tierce of ertuhefl «ngar, containing 8 Owt. 3 qr. 14 lb., 
co«H£27-I0~3. What cost 7 tierces, each 7 cwt. 8 qr. !1 lb. 7 

28. A box of pale «Oap, containing 2 cwt. 2 qr. 7 lb., costs 
je5"7-10i. Find the price of 7 boiei, each 2 cwt 15 lb. ? 

29. If 7 chests of tea, each 3 qr. 5 lb., cost £54-10-3, what cost 
13 cbestB, each 3 qr. 13 tb. 7 

30. If 30 yards of iron-rail weigh 17 cwL 1 qr. 13 lb., how tax 
will 1600 tons reach ? 

(6) A bonknipt's debts are fSSS'IO'S, and hia assets 
£321»&r3. How much can he pay V£l? 

DtbU. Aueta 

£535* 10 '5 £321»6»3 

£l a! 

fiSSS'lO'fi : £1 : : £321*6»'3 : x 

to £1 of dibt, to it £331-6~3 



£535'I0.'5 : £32U6.3 : : £1 : a; 

20 _20 20b 

107108. 6426s. 



25705)308460(12 s. 

3064G0 

'When all the terms are homogeneous, we can ' state the 

proportion in two wajrs. 

81. A tenant whoaa rant is £63>6-8 pays a tax of £1-13-4. 

Und the tax on a rant of £36. 

32. Find the rent of a tenant who pays 13^ of poor'i-ratei, at 
the rata of Sid. r£. 
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SOt 33. A tAiikiiipt'8debUare£533<'I0''6,BiidliisBBBetB£3T6'7'6. 
How mnoli can he pay f £ 7 

34. A baakrapt nhoee OSletB are £3420 pays a compositdon of 
9/6 f £. Find the amount of bia delits. 

35. The tax paid on an income for the year ending April 5, 
1856, waa £19"4, at tbe rate of 1/4 f £. Find tbe income. 

36. A cletk, after paying £S.'2~1 of income-tax for the year end- 
ing April 5, 1854, found that he had £9e~11~ll over. What nas 
tbe rate r£? 

37. Jf the shadow of a Btaff 3 ft. T in. bi^ measures 4 ft. 9 in., 
find the beigbt of a steeple whoBe ebadow is 158 ft. 4 in. 

38. A fanner inadvertently nsed stone weights of 26 lb. 8 OE. 
each for 28 lb. What would 2 T. 13cwt. of grain appear by tbeu 
weights to be ? 

39. A merchant used weights of 27 lb. 12 oi. instead of 28 lb. 
Knd the true wwght, which would appear 1 cwt. more by tbe false 
weight*. 

(7) If a person can walk 64 miles in 2i boars, how far 
canhewalkin3ihoarB? 

84 miles 2i hours 

IE miles 3j hours 

ho. ho. ml. ml. 

2^ : 3} : : 8f : X 

3 
^ =4- X i^ X "y = T = IH ho. 

40. If3e|] yards ofdotb cost £8j|, what cost 111 J yards? 

41. If 39 A owL of rice cost £18A, how much rice may be bad 
foT£3}J? 

42. If 93! yards of damask cost i of £45{{, what coat llSii, 

43. If 54 men can do a work in 29] days, how many men nill 
doitin35iidayB? 

44. For every 5^ miles that A walks, B goes 4g miles. How 
long will B take to traverse a distance walked by A in 6i 

45. A train at the rate of 35| miles an hooi traverses a distance 
in 3^ hours. In what time will one at the rate of 24} miles en 
hour traverse it? - 

46. A person can walk /, mile in ^, of 2} hours. In what time 
can be walk J of 1 } { mile at tbe same rate ? 

47. If /; of a vessel is worth £1393, what is Hie Talue of g of 
ii of the vessel? 



£22-7 5 : £IW : : 2^ 
1-75 -9 

-55 _z 

"5 5 )6-3 

1-26 owt. 

fVe hkve OMicelled the first u.^ 

Bad tbe third tanna by 5. Bj mDltlplyiiig the flnt and tiie thlid 
tenni by 100, ire clear the decimal pabtB, uid obtain tiro numben 
irhiob when cancelled bj 7 are S and T. 

48. If4-06 cut. of rice coat £3-430, how much ricamaj be bought 
(iw £7-625? 

49. A wall whose height b 91875 ft, CMla • shadow of 105 ft. 
Find the length of the shadow of a steeple 93-8 ft. high. 

CO. A bar of cait-iroD, whose Specific OraTitj is T'207, weighs 
60 lb. Find tbe weight of a bar of caat-brais of the same size, 
whose B.o. is 8-100. 

51. A jar of honey, whose a. o. is 1-450, weighs ijlb. Find the 
weightofolive-tnl, whose s.o. is -90S, contained in the same jar. 

62. A block of Parian marble, whose ■. a. is £-530, weighs 23 
tons, find tlie weight of a block of Carran marble of the same 
rize, whose s.o. is 2-71G, 

We DOW give some Mibcellaheods Exercises, which 
include several importftnt Applications of Proportion. 

53. After paying Td. ^ £ as income-tax for the jear ending 
April 5, 1854, a gentleman had £971-16-1 over, on what had the 
lAX been charged? 

e* £1- O'O 

Q. ■ 7 
fO'lS.S : £S7U16'1 : '. £1 ; x 

54. A person paid 1 1 jd. y £ as income-tax fur the yeai ending 
April 5, 1856, andhad £104-14"7 of net proceeds. Fmd hia income. 

55. The ratio of the diameter to the circamference of a circle was 
given hy Peter Metias as 113 : 355. Find the circumference of 
a fly-wheel 10 ft. in diameter. 

d6. Adstemcan be fiUedbja pipe running 3 j gallons fminute 
in 54 minutes ; in what Ume can it be filled by another running 4i 
gallons rminnte? 

57. If 800 labourers can make an embankment in 48 days, In 
how many more days will W fewer do it? 
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98* ^- ''"' tailors can e 
dajB ; how many nun 

09. If 33 masons can liuild a nail in 47 3&ya; and if, afternork- 

ing 11 days, IG leave ; in bow manj days ajier the 15 leave will it 
beflnisbed? 

KT 33 masons canjJnuA the wall in 47 — 11 or 36 daja. Since 
15 masooa have It/t, 18 r«iiuin. 

Hence, 18 : 33' : : 36 : 

60. If IT men can do a work in 89 dajB ; and if, after working 33 
days, 3 men leave; in bow many days in all will tbs work be 

61. If 64 men can perform a work in 67 days; and if, after work- 
ing for 12 days, notice is sent to fiuisli the work 9 days before the 
stipnlated time ; how many additional men must be engaged 7 

62. If 3 men can do as mnch as 4 yontbs; and if 13 men can 
do a work in 9 days; in what time can 12 men ami 8 yontbsdoit? 

yonthl rnHL 

^ 1 : B : 1 3 : z = 6 

6 + 12 = 18 men. 
men. days. 

18 : 13 : : : B 

63. If 4 men can do as much as 7 youths ; and if 15 men can do 
a work in 16 days; in what time can 16 men and 14 yontbs 
doit? 

64. Find the Hone Power of an engine which can raise 5 tons 
of coals per hour from a pit whose depth is 66 fathoms, 

W The labour necessary to raise 1 lb. through 1 foot ia termed 
the Umt Work (U. W.) Watt found tbat a horse could do 33,000 
unite of work ^ minute. 1 H. P. = SS.tlOO U. W, 

5 toDB = 11200 lb. 66 Ibthams = 393 It. 
llfiOO X 398 = 4435200 U. W. »■ ho. 
6,0) 4*3520,0 

73920 U. W. »min. „ 11200 X 3 96 _ 

Dw uw BPHp 60X33000 — oid. r. 

33000 ! 73320 : ; 'l ' : V 

65. Find tbe H. P. of an engine which can pnmp 45D0 gallona 
of water ^ honi from a mine whose depth is 77 fathoms. 

66. A watch, set on Saturday at g'>30 p. m., loses 1^ minute in 
SO hours. What time does it show, next Thursday, at 4 p. m. ? 

m" From Saturday, S-SO p. m., to next Thursday, 4 p. m., is 
= 1151hoora. 
ho. ho. mln. nin. 

30 ; 11^ \ : \\ : X ■= namber of min. V"^ *■ 
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^Q, 67. A watch, wt on Friday at 9 p. m,, gaina 4fi (eocnds in 12 
bimra. What time does it ihow next Monday at 3 p. m. ? 

GS. A clock, set on Wednesday at 6 p. m., loses 2^ minntea 
daily ; nhat U the conect time when the ctoek ttriiit 6 neit Satnr- 

day morning? 

^r Si honra of correct tiina = 33 ho. 57} mln. of clock'$ Hme. 
ho. mln. ho. tnln. mln. ' 

S3 " S7) : 60 : ; SJ : x = nnmbeT of miu. after S by 
the correct time. 
69. A sets out 
honr, B follows al 
B overtake A ? 

^T I X 7 = 5} mile^, the diatance betweoD A and B when 
B starts. 

10 — 7 ^ 3 miles, guned hy B on A flreij hoar, 
ml. n>1. ho. ho. 

3 : H : ; I : x = the time in which A will be ovartaken. 

TO. C Btarta from a hotel at 6 a. m., driving at the rate of 6} 
miles an honr. At l^ih a. m., D follows at the rate of 9) miles an 
honr. When wUl D overtake C7 

71. A luggage tiain starts at 5"45 a. m., at the rate of 20 miles 
an hour. A pariiamentary train starts from the same station at 
6*30 a. m., at 25 miles an honr. At S-SO a. m,, the luggage 
train shifts rails, and waita liU the parliamentary train passes. 
When does the latter pass ? 

72. When do the honr and the minnte hands of a watch coinrade 
between S and 9 oHilock ? 

@' Tbe hour-hand moves through S minute-spaces while the 

as &3t as the hour-hand, the former in moviog throngh 12 spaces 
traverses 11 spaces more thin tbe honr-band. 

When the bour-hand is at VIII, tbe minute-buid being at XII 
is 40 minute-spaces behind it. Now if the minute-hand to gaia ll 
spaces most move tlu^jugb 12, how fki mUBt it move to gain 40 

11 ; 12 ; : 40 : x := number of min. after 3. 

tgr The pupil may construct a table shovrhig oU the times when 
lbs hour and the minute tianda coincide. 

73. Two trains Start siniultaneoiuily from the opposite termini 
of a railway 100 miles long: one goes at tbe rate of 20 mile* an 
lioar, and the other at 2G miles an boor. When and wh«e will 
they meet? 

f^ The trains oppmoc* each other at the rate of 20 -|- 25 or 45 



int. 
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I. ho. 
; aj=; namber of hours in which the train* meet. 

i ; z = number of miles from one of the tetminl. 
100 — x^ nambcr of milea from the other termisiu. 

74. The distance froin Edinburgh to Berwick bj the North 
British Railway ia 6S milea. A train startB from EdinbTirgh at tlie 
game tune as from Berwick ; the former at the rat« of 24, and the 
latter at 30 miles f hour. When and where do ttey meet? 

75. From Carlisle to FicBton is 90 miles. A tnun leaves Car- 
lisle at IS'IO a. m., at 40 miles f hoar, and Preston at 2 a. m., at 
36 miles y hour ? AVben and where do they meet ? 
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gg. We have seen that the ratio of one number to another may be 

cipreaaed by a fraction, of which the antecedent is the numer- 
ator and the consequent the denominator. Thus, the ratio of 
4 to 5 is = 4, and the ratio of 6 to 7 is J. Since the com- 
pound fraction J of 4 is ^ (^ we Bay tliat the ratio of 24 to 
35 is compounded of the ratios of 4 to 5 and of G to 7. Hence, 
if one number is to another in the ratio of 24 to 35, it is in the 
ratio compounded of the ratios of 4 to 5 and of 6 to 7. Thns, 
since 24 : 35 : ; 18 : TO, the ratio of 48 to 70 is compounded of 
the ratios of 4 to 5 and of 6 to 7. We write these numbers 
in the following form : — 



^ ;■;}.: 43: 70. 
fS = i of ? = |-^J. 



and 48 X 5 X 7 = 4 X 6 X 70, 
i.e. the Product of the Means is = the Product of tJie Extremes. 

In Compound Propoktion we find a number to which a 
given number may have a ratio compounded of two or more 

Find a number to which 72 may have a ratio compounded 
Oftheratiofl4:6and6;7. 
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S9* Let sc be the number, 

4 ; 6 



Then sbce the prodnct of the eitremes is a= the product of 
le means, 

4X6Xir = 72x6X7 



will 6 hoTsea plough 81 acrei? 

Befbrs sttting, wa nuj write Ibe tcrmi la two rom. ThU me- 
thod it putioularlr luetnl in writing down t, qaestion to (tutoeKHi. 

4 horses, 45 Bcres, 10 days 
6 horses, 61 acres, z days. 

Horses 6: 41 .. .^^^ 

Acres 45 ; 81 f ■ ■ '» • * 

27,0)324,0 (12 

or 01 = '° ^x-«s ^ = *2 ^y*- 

We follow the same method u in Simple FroportioD i thns fi bones 
will take s ittt number of dsys tbsn 1 horses ; henoe 6 : 4. Again, 
81 acres will req ■ - .. . — - 

45 1 SI. We ti 
ence to the required number. 
We maj work every question by resoWmg it into questions 
in Simple Proportion. 
The foregoing question may be resolved as follows :— 

I. If 4 horsea plongb 45 acres in 10 days, in what time wiH fl 
horaes plongb Oie lame nwnber qf acnt t 

6 : 4 : : 10 : X = »f-'. 

II, Kow if S horses can plongb 15 acres in ~~- days, in whst 
time will tA« $amt number o/lmrta plongh BI acres ? 

Aem. DAT9. 

45 : 81 : : ^-^-i : x = ^^4S^ = 12 days. 
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:l reapers cut 3 ac. 3 ro. of com in 4^ days, in 
Ume wiU 24 reapers of tlie Bame strength cut 16 


21 reapers 
24 reapers 


, 15 roods, 
, 65 roods, 


Vdays 
X days. 




Reapers 
Roods 


24 : 2U . . 
15 : 65; ■ ■ 






23 x«.x 


»■ ,.,, 


— 





Tn (1) the number of 3i.js is in the inverie ratio of the number of 
boraes, and in the direct ratio of the numher of acres. In (S) Ihe 
number uf days is in the inixrie ratio of Che nnmberaf reapers, aod 
in t'he direct ratio of the numbsr of roods. 

We may illustrate (1.) as follows : — 

4 horses plough 45 acres in 10 days 
1 horse ploughs do. in 10 X 4 days 
6 horses plough do. in ^ days 
do. plough 1 acre in ^^^ days 
do. plough 81 acres in ^^ days. 

ir anj- other exercise in Com- 

1 . If 3 families of 6 persons each consume SB loaves In a week, 
how many will 9 fomilies of persons each consume in the same 
time? 

»■ Th 
worked b; 

2. A bousekeaper having need 6 pota of jelly with 14 loaves 
each 13 slices, wishes to know how many will be used with 8 
loaves each T alices ? 

3. If 13 bushels of oats serve 3 horses for 1 1 days, how many 
hnabels will serve T horses for 12 days? 

4. If 6 boys are hoarded for 10 months for £270, fbr what ought 
13 boys to be hoarded for T months ? 

5. If 8 labourers earn £14~6 in 12 days, what will 17 lahonrera 
earn in 5 days? 

. If 32,500 types are used in setting up 13 pages each 2S lines, 
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QQ^ 7. A family may live for 3 montlii in tho country for X2*-10, 
what will be required to maintain them in town for 9 mootha, sup- 
posing £3 in the conntry to be equivalent to £4 in town? 

8. If a traveller walks 140 mites in 8 days walking 7 hoans a- 
iaj, bow many miles may he accomplidi in 12 days walking 
8 bours a-day 7 

9. If 3 tailoiB make 5 vests in 11 hours, in what time will II 
taitois make 15 Tests? 

10. If 64 yards of carpet, 3 qr. wide, cover the floor of 4 equal 
rooms 1 how many yaids of oaipet, 1 yd. wide, will cover 3 of 
them? 

11. If the 4 lb. loaf costs 8d. when wheat is @ 64/ r <P-, ^"^ 
the weight of the penny loaf when wheat is @ 66/. 

12. A bootmaker who employs 15 men fiilfils an order of 26 
dozen pairs of Wellington boots in 4 weeks, in what time may he 
accomplish an order of 45 pairs by employing 3 additional men ? 

13. If 24 cakes can be made out of 3/ worth of oatmeal when 
meal is ® ISd. y pk., how many cakes can ba made ont of 10^3} 
worth when meal is @ 1 3d. ? 

14. Captain Basil Hall, in ccimpnting the time in which Sir 
Walter Scott might execute tbo MS. of Keniliconh, introdnces the 
following; — if 130 pages of 777 letters each may be written in 10 
days, in what time wonld 3 volames of 320 pages of 864 letters each 
be written? 

15. A r^way company charges 18/ for the carriage of 9 owt. 
40 miles, 

(1) What abnnid be charged for carrying 10 cwt. 54 miles? 

(2) What weight should be carried 27 miles for 64/? 

(3) How far should 3 cwt be carried for 151? 

16. If 7 uompositors set ap 15 sheets in 6 days, 

(1) In how many days will 21 compositors set ap 30 sheets? 

(2) How many sheets will 27 compositors set up in 14 days ? 

(3) How many compositors will Bet np 25 sheets in 7 days ? 

17. if 36 tabonrers clear 513 yards for a railway in 6 days, 

(1) How many will clear 3800 yd. in 10 days? 

(2) How many yd. will be cleared by 156 labourers in 18 days? 

(3) In how many daya will !6 laboarera clear 190 yd.? 

18. If 4 maenns build 27 yards of wall in 5 days working 9 
hours a-day, in how many days will 32 masons build 81 yards of a 
similar wall working 10 hours a-day? 

19. If 12 boys are boarded 10 months for £499, 6nd the board 
of 18 boys for 9 months, supposing that the cost of boarding 4 of 
the former =: that of 3 of the latter. 

20. If £5 is sufficient to maintain 8 labourers for a fortnight 
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59i^boD com IB at 28/ ^qr., bow much will be rcqniied to niii.int.hi 
6 labooreiB 29 daja wben com is at 32/ y qr. ? 

21. If 30 men, of whom the average strength ia f of an ordinuy 
m&n'a strength, can load 81 trucks in 8 honrs; !□ what time will 
82 men, of the average strength of V* of an ordinaiy man's strength, 
load 63 tructa ? 

22. If 7 laboiirere mow 50 acres in 9 days of 8 honre each,- 

(t) How many acres will U labourers now in 3 dajs of 6 ho. ? 

(2) How manj laboureis will mow 25 acrei in 18 dajB of 7 ho. t 

(3) In how many days of 9 hours each will 14 labourers mow 

375 acres? 
(i) By working bow many hours a-d«y will 20 labourers mow 
600uiresiit2idays? 

23. 8 men can dig a trench 200 yards long, 2 ft broad, and 6 ft. 
deep, in 12 days, 

(1) How many will dig another 160 yd. long, 3 ft. broad, 5 ft. 

deep, in 6 days ? 

(2) What length of trench will 7 men dig In 1 1 days, suppos- 

ing it i ft. broad and 7 ft. deep? 

(3) What breadth of trench will 6 men dig in B days, •up- 

posing it 60 yd. long and 6 ft. deep ? 
(j) What depth of trench will- 12 men dig in 15 days, sup- 
posing it 50 yd. long and 4 ft. broad ? 

24. If 17 men eat 33/ worth of bread in a week when the 4 lb. 
loaf is at 8d., what value of bread will 9 men eat in 2 weeks when 
the 2 lb. loaf is at 4Jd. 7 

25. If a family Iq' using! gas-burners 7i bonis a-day pay £1-5 
r quarter when gas is @ 10/ f 1000 cub. ft., what will a &mly 
using 3 burners 4 bonre a-day pay y inarter wben gas is @ 7/6 y 
1000 cub. ft ? 

26. If 12 candles, of which 8 w^gb 1 lb., serro 4 winter even- 
ings from 5 to II p. h. ; how many candles, of wMch 6 weigh 1 
lb., will serve 3 spring evenings from 7 to 11 f. u. ? 

27. If 330 slices, -fi inch thick, are obtained from 12 rounds of 
beef, how many similarrounds will supply 495 slices, 1 inch thick? 

28. If the part representing land cut ont of a map of a country 
32,000 sq. miles in extent weigh 384 grains,- find the extent of 
another country of which the part similarly cut from a map, drawn 
on the same kind of paper, weighs 337'5 f^,, the former map being 
drawn on the scale of 5625 sq. miles to the sq. in., and the latter 
on that of 100 sq. ml. to the sq. in. 

29. If a greyhound takes C leaps for a hare's 7, but 4 of the 
hare's leaps are equal to 3 of the greyhound's, bow fiir will tbe 
greyhound run while the hare rims 420 yards ? 
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59. 90. If the hoTH Flying DiOelimati Ukea 10 Btridcs while the 
horea Noniueh takei 9, bat if 6 itridea of the fonner un eqaal to 5 

of the I&tter, irfaat d)«tuice will the Utter nm while the former 
nuiH 1200 j«rdB? 

31. If 6 Inn of metal, 2 ft. long. 6 in. broad, mnd 3) In. thick, 
weigh 1261b.; find the wdghtof 7buB SfUlong, 4| in. broad, and 
3 in. thick. 

82. The weight of 35 eabio inehee of gold, of which the Sjwciflo 
Gcavityia 19-258, is 355270 oi. tn>7; find the weight of 49 cable 
Inches of silver, of which the BpeciGc Gr»yity is 1047*. 

33. A slab of granite contwoing 5,\ cab. ft. weighs 54] lb,, 
find the weight of a piece of pnmioe stone containing L) cob. fL, 
the B. a. of tiio former being to that of the latter as 175 to 61. 

34. A contractor having engaged to lay ten miles of railway in 
150 days, finda that 90 men have finished 3 miles in 80 days ; how 
many additional men most be engaged to finish it within the time ? 

35. A sUbler lays in 80 boshels of oats to feed 16 horses for 16 
days ; at the end of 4 days he receives other 6 horses ; bow many 
additional bushels vrill be required for the given time? 

36. The diameter of the Sun is 882,000 miles. His apparent 
diameter as seen &om the Earth is 32' I '8'. Find the apparent 
diameter of a globe of fire as large as the Solar System, 
5,700,000,000 miles in diameter, viewed at the distance of the 
nearest fixed star 206,265 times as dintant as the Son. 



COMFDTATIONS made at a certain rate per hundred {ptr cen- 
tum) are termed Peb-Centaoeb. 

Per-centages are used in Commercial Arithmetic in finding 
Commission, Interest, &a. Thej are often employed in ques- 
tions of Statistics. 



STATISTICS. 

QO,Statisticb treats of the numerical data of any subject. 

Thus, if we eiamina the number of persons who pay Income 
Tai, the amoimt annually paid, &o., we are said to inqaire 
into the Statistics of the Income Tax. Again, if a Table 
gives the amount of Tea annually imported and consumed 
in Great Britain, with the amount of duty paid, &C., it is 
said to furnish the Statistics of the Tea Trade. 

The Statistics of a country treats of its population, rev-, 
enue, and general r 
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GO* (') Of93,498births registered in Scotland in 1855,47,872 
irere maleB. Find the per-centage. 
93498 : 47872 : : 100 : a: = 51-201 per cent. 

1. Find tbe per-centage of alloj in steHing gold, of which 1 lb. 
troy conltuns I oz. alloy. 

2. In 1851, of 336,966 emigrants from the United Eingdom, 
257,373 were IiJBh. How maeh per cent, was the latter number 
of the whole? 

3. In 1855, the produce of aUTer in the United Kingdom amonnted 
to 561,300 0(., of which 494T were from Bcotland. Find the per- 
oentt^ that the Utter nomber was of the whole. 

(2) The number of poor relieved in Scotland for the year 
eDding 14th May 1848 was 100,961 ; for 1849, 106,434 ; 
and for 1850, 101,454. Find the increase per cent, from 
1848 to 1849, and the decrease par cent, from 1849 to 1850. 

106434 
10096 1 
100961 ; 6473 : : 100 : i = 54'2091 per cent, of 

106434 
101454 
106434 : 4980 ; : 100 : i 

4. The nnmbar of letters delirered in the United Kingdom in 
the year preceding Dec 5, 1839, when penny postage was gener- 
ally introdoced, was 62,470,696; and in 1840, ]68,768,344. Find 
the increase per cent. 

5. In 1 854, the niunher of letters delivered in the United King' 
dom was 443,649,301; andin 1855,456,216,176. Find the increase 
percent 

6. The total nnmber of nulway tickets issued in the United 
Kingdom in 1850 was 66,840,175; and in 1851, the year of the 
Great Exhibition, 78,91)9,623. Find the increase per cent 

7. Thepapula^oiiof[reIandinI841 was8,175,124; andtDl851, 
6,552,385. Find the decrease per cent, 

(3) A sample of bone manure was found to contain 15'83 
per cent, of sulphate of lime. Find the weight of tbe 
sulphate in 12 tons of manure. 



,.,C()oj^[e 
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), When then 

caD be oblaino ^ ,— - „ _-,. 

same cases Ibe reqoired resolt is ntetitarilji a tcheU nutnfcr. 
e. Tb« number of representativeB in the Honae of CominoDs 
i» 658. Of this namber, or evan of 654, which wm for some jetn 
the number of represeiitatiTeB, the per-ceDlage for Scotland is 8'1. 
Find the namber of the Scottish repreasntaUveB. 

9. A cample of tnraipDuuiiirewasfoDndtacont^DSO'S percent, 
of sulphate of lime. Find the weight of the sulphate in 20 too* of 
manure. 

1 0. The Queen's Remembrsucer In Scotland has a salaiy of 
£1350 ^ annum. Find the salarr of his chief clerk, whidi is 44 
per cent, of his own. 

(4) The Estimate for the Science and Art Department in 

Scotland, for the year ending 3Ist March 1856, was 
£1763. Find the estimate for the succeeding year, which 
gave an increase of 3165 per cent. 

100 : 103-165 ; : jEnea : x = £1818»1S 
3! = 1-03165 X 1763 = £1818'8 

11. In 1855, the number of marriages registered in Scotland was 
19,639. In 1856, the increase was at the rate of 4-318 y cent. 
Find the number of maniagM in the latter year. 

13. ThepopnlatianofScotUndiuI84Iwas2,e30,I84. Findthe 
population in 1&5I, which had increased at the rate of 10-2496 
per cent. 

13. The population of England and Wales in 1841 was 15,914,148. 
Find the populaUon in 1851, which had increased at the rata of 
1265202 per cent. 

(5) In 1855, the per-centage of deaths, amonnting to 
62,154, was 2-06884 of the estimated population. Find 
the estimated population. ^ 

206884 : 100 : : 62154 : sc =: 3004300. 

3,001,300 is the rMibU nnmlMr obtained from the pvea namber 

of decimal places. Had we taken the rots per cent, as S-OT, we 

would have obtained 3,000,000 merely. To obtain 3,004,290, the 

correctlj estimated population, we reqnire 6 decimals in the rale 

In statistical computation: 
mhoU numbers onij when s 
pei-centage is given. 

14. In 1856, when the number of acres m Scotland on which 
wheat was cultivated was 70,53! moie thou in 1855, the increase 
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GO^n'as at the rate of 36'8646 per cent. Fmd the nnmber on which 
nheat was cultivated in 1855. 

15. In Scotland, daring the year ending May 14, 18S5, the de- 
creasoin the number of registered poor was 3217 from the former 
year, Ai the decrease was at the rate of 3-09992 per cent., find 
the number relieved during the year ending May 14, 1851. 

(6) In December 1856, the number of deaths in London wa* 
U,616. This was an increase of 2-48-J per cent, over the 
number of deaths in December 1855, in which the nnm- 
. ber showed a decrease of 17'408 per cent, from that in 
December 1854. Find the number of deaths in December 
1855 and in December 1854. 



IS. In 1851, the population of the United Kingdom, which was 

37,674,352, had increased from 1841 at the rate of 73'361818 per 
cent Find the population in 1811. 

17. In 1812, the census of China in the seventeenth year of 
Kiaking amounted to 362 millions. This gave an increase of 8-7 
per cent, since 1792, when a statement was made to Lord Macart- 
ney in the fiity-aeventh year of Kienlung. Find the census in 
1792. 

18. In 1856, the number of deaths in England and Wales was 
391,369; the decrease per cent, was 8'1SI03 iVom the prerions 
year ; find the number in 1S55. 



COMMISSION AND BBOEESAGB. 

QX, Commission is a per-centage allowed to an agent for bujing 
.^ or selling goods. 

%■ Brokekagb is a per-cenlage allowed to a broker for trans- 
ferring the right of property, or for assisting in the sale or 
purchase of goods. 

A merchant often allows a per-centage to a cnstomer when 
he pays goods in Beady Money. This allowance, termed 
Discount, must be diEtmgaiBlied from B(mh Diecount (see 
§ 64), in whose calculation the element of tioie is introduced. 

1 . Express the following per-centages as allowances V £ : 

2\ per cent. = ^ = ,'n- A of *1 = ^■ 

40; 33i; 25; 20; 12J; 5, percent. 
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01, 2. Express the following per-centngee w allowAncM V *■ : 
26 per cent. = ^ = J. J ofla. = 3d. 
50; 33^; I6|; 12J per cent. 
3. Eipress the following AUowances as per-centages ; 
7/5 tp- £ = § = 4. i of 100 = 37i per cent. 
10/i 5/; 2/6; 1/; 8d.; 6d.r£. 
fid.; 4d.; 3d.; 2d.; Ijd.; Id.*-.. 

(1) Find the comraiasion on £578-10'6i @ 2| per cent. (7o) 
£100 : £578»10*6i ; ; £2^ : as 

We therefore mnltipljr the euro hy the rate per cent., and 

divide bj 100. 

£578^10- GJ £578-526 

M „2* 

8 )1735.11> 6t 8 }i7JSg7e 

216»18»11H 216947 

U57.' 1' Oj 1157052 

£13,73-'I9-Ilj| £13-7401 = £ia.l4»9i 



(2) Find the brokerage on £347'I2>'6 ® i °U, and @ 8/4 7. 



) £347.12-6 


*^ 


£ 


£347.12- 6 


.43. 9.0i 
20 

8,09 m\f, 

12 
PI 

05 = *= A 


57-18* 9 
£1,44.16-104 
20 
8,96 £1- 

12 
11,62 
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81. E^d the c 



4. £1260 . . . @ 5 7. I 8. £375-15 .... @ 3* 7= 

5. 1274'17»8 .... 4 7. 9. 509»10'6 4j 7. 

6. 375- 7-6 . . .. 2j7o 10. 846"17-3 4# 7. 

7. 840-11-e . . .. 5J7. I 11. 723-1U6 4/67. 

Find the brokerage on : 

12. £8467- 10'6 . . @ i 7. I 14. £5260-12-6 . . @2/87. 

13. 3176-13-4 . . .. |7. I 15. 324- 3-4 . . .. 7/3 7. 

16. A commissioa agent mlla gooda to the amount of £536-10.. 
Find his commjsnon @ 2J %- ' • 

IT. A broker sells 50 shares of the Bank of Scotland, each £196. 
Find his brokerage @ | 7d- 

18. A traveller tor a sagar-hoaae transacted bnsineES in a pro- 
T!n<»al town to the following amount : — Kaw sugar, £620 ; cmshed 
eagia, £5il'lO; refined sugar, XSao^lS; mohtsses, £200''12-6. 
Find his commUsion @ S 7=- 

19. An agent in allowed 5| 7o for selling goods and gnarantee- 
ing Ibe debts to hia emplo3>er. His sales in a 3>'ear amount to 
£ 15,375" 10"6, and his losses to £375''4<'2. Find his income. 

20. An ^^t IS aliened SJ °U for selling goods and gnaranteeing 
tlie debts. His sales amoant to flSiTSe'lOuS; his bad debts to 
£200-16; and his doubtful debts, amoontiug to £500-16, me Talaed 
@ 12/6 f £. Find his probable income. 

21. An agent is allowed 5J 7<> for sales and risk of debts. Hales 
amount to £16,246-10; debts, amounting to £609-15, are valued 
@ 10/6 ^ £. Find his proliable income. 

22. An invoice, containing an account of goods pnrchased, is 
sent by an agent to hie employer. The price of goods is £409- 
12r^6; chains focpaoking.&c., £7-12-9; commission on the whole, 
@ 2] °U. Find the amount of the invoics. 

23. An agent sent to hia employer in St Vincent's an aceoani of 
the >aUi of 56 tierces of sngar, each 8 cwt. 3 qr. 16 lb. average net 
weight, ©62/ V'cwt.; deducting commisaion ® 2^°U; duty, 15/ 
^cwt; freight, &e., £180-12-9. Find the net proceeds. 

24. An t^nt, who is otfarad a commission of 6^ 7. on amount 
of sales witb risk of bad debts, or a commission of SJ 7o on amount 
of sales witboot any risk, accepts the fbrmer. The sales amoant 
to £8500, and tbe bod debts to £147-15. How much has ha gained 
or lost by bis choice ? 
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:nsueance. 

t^lNattBANCE u a contract by which a compauj engages to in* 
damnify the value of property a^init loas. 

The owner, whose property u insured, pays to the Idsot- 
ance Company a certain per-centage or Premium on the sum 
insured, on which a Gooemmtnl Duty also is chargeable. The 
deed of contract between the Insuranca Company and the 
owner of the properly is termed the Policy qf Ingurance. 

(1) Fmd the expense of insuring a cargo valued at £525' 
12*6; premium, 2 guineas °/s ; duty, Sf%; commiiiBion 
to agent for effecting the insurance, t 7.- 

£525*]2'6 i I £525'12'6 £600 @ 3/7. ss 18/ 

When the sum insured 



~,ncJ — T~n an " nen me sum msurea 

£1051- 5.0 _20 ^ ^ ^ „^ji ,^ „f £io„_ 

o 2'll' 3 12,56 the clotty is chuged on 

£1 l,0a^T?i3 12 the n»C STtattr multipla. 



_J2 sT 

9,16 
Premium, .... £1U 0»9 
Commission, - . . 2^12 '6| 



Duty, 



£14*11. 3| 

1 . Find die preminm on inHnring an hospital for £3400 @ S/6 7^ 

2. Find the premiom on insuring form stock Ibr £530 @ 2/6 °U. 

3. Find the expense of insuring household property to the amount 
of £469-10® 1/9 7=; dnty,3/7». 

4. What was paid for insnring a house for £750 (g 2/6 °U ; duly, 
8/7.? 

6. What was paid for insuring a cargo for £1250 ® SUn-t'U; 
dnty, S/7,? 

6. An agent insures a cat^ for £1370 ® 3 guineas 7.; duty, 
4f °U; commisrion on the som insured ® ) °/,. What is the total 
expense? 

7. A hoase factor msnres four houses fiDr £560, £940, £420, and 
£780 respectively, @ 1/6 7=; duty, !/7o- Find the eipense. 

8. Insared £3250 on a ship ® 3} 7.; duty, ij'U; commission, 
i 7o- Find die expense. 
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QSi 9. An agent Ingores £4530 on a cargo @I4J gnineas'/ci doty, 
il'Ui commisBiOD, J °/g. Find the expense. 

10. A ship, worth £5500, had a cargo worth £2670. All the 
expeneea connected with insuring the ahip aod the cargo to their 
fnU valae amoniited bi £4'I"a 'I,. How much waa pud? 

(2) Find what sum mast be imnred od property worth 
£3846, 80 that, in case of total toss, the whole, including 
the expense of insurance, may be recovered. The ex- 
pense la — premium, 3 guin.'/o) conimv, i'U; dutj, 4/%- 
£.3" 3 



£100 — £3^17 = £96*3 : £100 : : £3846 : £4000 

Tha eipense of iniDring £4000 '@ £3>1T 1. = £1M. The net 
EiimthiisrecoTered = £4000 — £IS4 = £384S. £7 ituoring £4000 
wa coyer all the eipenaes. 

II. VHiat Bnm moat be injured to cover £1530, the expense <rf 
Insuring being £4-7..6 •(.? 

iZ. How mnch mast be insured to cover £3890; premlom, 2 gnin. 
'I.; comm?,i";.i doty, 3/ 'U? 

13. Bow ntnch must be insured to cover £!>005; preminm, £3"! 
°U; commp, J 'L; doty, 4y "1.? 

14. Wbat Bom most be insured to cover ^429, all the expenses 
connected with the insurance being £2<i0 */■? 

15. A cargo is worth £2442, and the expense of insoring it 
amounts to £2''lT-6-1.. What mnat be insured to cover the 
value? 



INTEREST. 

63iI>TEREBT is a per-centage chatted for the loan of money. 

The money lent is termed the Frinctpal, and the smn of the 
Principal and the Interest is termed the AmousU. 

(1) Find the interest on £280^13-6 for 1 year @ 3^ % 
V annum. 

£100 : £280«'13''6 : : £3} ; ii; 

__ J2a0-13-6 X 8 t 

The Interest on a sum for 1 year = Principal X Bate 7. 
•j- 100. For conciseness, we may nse the Im&xk in a formula. 



)'16'5i H = £9*16'5J warlj/. 



find the interest for 1 ywr on 
£320 @3°/.Vann. I 3. £802*lU6@3i°M^ai 

GKA&'e ..i'L .. I 4. 772.16*9 .. 4i •/. .. 

(2) Find the Int. on £56T'S'6 for 7 jr. @ 4( 'U V ami 
Prb. £100 : £567'5-6 > -,'■"■ „ 

Yr. 1 : 7 | = = ^^i = '^ 

Int. on a sum for a number of yeart 

= Principal X N? of Years X Rate "/. -j- 100. 

T — P X Y X R 

£567' 5-6 £567-275 



3970*18.6 






IW1S2S 


H 






8509125 


1985. 9.5 






178-691625 


16883.14-0 








178,69. 3.3 
















13,83 


£178.13. 


•»J \i 


= £178.13.1 


12 








sm 
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I. find the Int. on 

5.£750 for7yr.@5*7. 8. £564-13-4for3yr.(a'*2l'7j 

6. 21&r 4»6..5 .. .. 3°/. 9. 36I-U.6 .. 5 .. .shu 

7. 602''17-6.. 4 .. .. 2i7. 10. 874^18.8 .. 8 .. .. 2l7. 

(3) Knd the Int. on £321*15-44 'w 2 yr. 5 mo. @ 3J •,'., 
£321*15-4^ £321-769 



643-lO-rd 
107» b'il 
26>16'3t i 



777»12*1|4 



100)2 5,27- 4>6j4 
£25- fi-siiji 




100 ) £2527 -226 
25-57526 
= £25-5-61 
Fina the Int. on 

Il.£374-17''3for5mo.@3i7=|14.£876-14-6j..2y.3m.@2l7. 

12. 769-13-3 .. 8 .. .. 3j7, 15. 723-1 6-3*.. 3y.llm...3i7o 

13. 467* 2-41.. 6 .. ..4^7=116. 846-12-6 ..2y.7m...67, 



g 47.. 



(4)^Find the Int. on £220-4-7 from April 1 to Sept. 11, 
163 ]■■■«■« 



31 
30 
31 
31 
11 
I63 



', with a m 



COdTenient diviaor, 

Int. on a enm for a number otdayi 
Principal X N° of Days X Double the Rate 7.4-73000. 



•5-;. = v% 



In Gliding iDterat at the following i 
!} 7i> tad then inoreHS or dinunUh it 



i,yn mayfint takeit@Gi» 
B8 foUom : — 



Bjr treating 73,000 in 
nuumer, we obtsin 100,000. 

A tuimber, incre^ed in 
ner, and diyided by 3 00,00 



= 2433) 

= 243 ) 

100010 



In order to obUui the resalt witliin > 
tsFthing, we do not require the decimal in 
The correctioa to b« made 



at t1 



Bvery 



10,001, or la 10,000 is sufficient]; conect, 
we pomt oS/our flguies, ind eubtnct Chose 
to the left. Thla correction is, howerer, 
annec^asarf, as in the example, when it 
does not infect the approiimale value of 
the number of mifi iu the result obtained 
bj dividing hj 100,000. (Sea Dccimai 
Coinage, $ iSj. 



967 

39,3433 

—3 9 

£3-93394 

= £3*18*81 



17.£420 for 73da78@37. |20.£394»18 for 231da.@3°/, 
18. 674 ..219 .. .. Si 7.21. 360*17 .. 120.. ..2i% 

.. 447J22. 301*12-6.. "" 



647*10.. 1 

23. £720 

24. 330 
26. 690 

26. 2160 

27. 467-17*4 , 

28. 164* 8-5J . 

29. 876*14r6 , 

30. 561* 8-31 , 



from May 29 to Julj 3 @ 47. 



March 10 . 
Apra 1 . 
April 16 . 



. 67. 
. 4i7. 



. Mar. 29 .. 3f7. 
AprU 2, 1856,to Mar. 8, 1868,® 317, 
July 26,1855,. .Feb.27,1860,..3s7. 



■ The tbUavIug ma/ eaail; tie Terified :— 
Int. for 73 days = ^^- I Int. for 319 day* = I 



(5) Borrowed £302'1T'6 on AprU 1 ; Paid, £100 on April 
29 ; £50.10 on June 8 ; and tbe Bslance on SeptemW 
II. Find the Interest due @ 3i%. 



DiUs. 


Dr. 


Cr 




Dt 


proaucw. 


April ] 

April 29 
June 8 
Sept.n 


£302-876 


£100-000 
60-500 
152-375 


Dr. 
Dr. 
Dr. 


£302-875 
202-875 
152-375 


40 
95 


8480-500 
8115-000 
14475-625 
31071-125 
7 



73000 )217497-875 
£2-19-7 ,VA 



31. Borrowed £600 on June 1; Pud, £200, Jul7 1 ; £300, Aug. 1. 
find Int. @ 5 °U dne on Oct. 1. 

32. Lent £950 on May 28; Keceiyed, £200, Jane 12; £300, 
July *; BftUnce, Ang. 2. Find Int. @ 21 "/,. 

finms leni ire placed in Cr. oolamn ; sDmi rtetvoed In Dr. 
eolamn. 

33. Lent £500 on Candlenuu (Feb. 2] ; Bectived, £300 on Whit- 
Bunday (May 15) ; £100 Mi Lunmas (Ang. 1). Find Jnt @ 4i °\, 
due on Mordnmas (Not. 11). 

34. Borrowed £525 on Lady Day (Marcli 2S) ; Paid, £200 on 
Midsummer (Jane 24); £150 on Michaelmas (Sep. 29). Find Int. 
@ i% °U due on ChriBtmal (Dec 25). 

35. A barrister having borrowed £S00 at tbe beginning of 
Hilary Term on Jan. 11, paid £200 at tbe end of Easter Term on 
May 8 ; £126 at the end of Trinity Term on June 12 ; and the 
Balance at the end of Miohaelmas Term on Nov. 25. Find Int. 
@3J7.- 

36. Borrowed fSOO-lS on Jan. 1; paid one-^/lA on Mar. 1, and 
one-fifth on the let of every iteond month (May, &c.) till all was 
paid. Find Int. @ 6 °U. 

37. A capitalist advanoed £3000 on Jan. 1, 1856, and received 
£600 on the let day of every qnarter till tbe whole was paid. Find 
Int ® 4 °U. 

38. Borrowed £506-12-6 on June 12, 1858. Paid, £200-19 on 
Sep. 15; £190p7~6on Dec 14; and£30-10oi) Jan.&, 1059. Find 
Int. ® 3 7. doe on April 5, 1859. 
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;6.} Bonowed £3000 od Jan. 1, 1856; £500 on Feb. 1 ; 
£1200 on March 10 ; £300 on Julj 4. Paid the whole 
ou Aug. 2. find Int. ® i°U. 



!>.».. 1 Dr. 


Ct. 




..».. 


D*. 


PndnctL 










£3000 


!l\ 


. 98000 














133000 










4700 


11t> 


645200 


July 4 


BOO 




Dr. 


WOO 


:tu 


145000 


Aag. 2 




£5000 








816200 
8 



78000 )7829600 
£100-6-11 tf 



Id the ueond me- 
thod, the day Km reck- 
oned to the final date: 
— thni from Jan. 1 to 
Aug, 2 = 214 da. 



D.t». 1 Pr. 


D. 


Pndnoti. 


Jan. 1 
Feb. 1 
Mar. 10 
Jnlj 4 

Ang. 2 


£3000 
500 
1200 
800 


214 
183 
145 
29 


642000 

91500 

174000 

8700 


8 



£100-8-1 Ht 

S9. A freshman at Cambridge bonom 30 gnineae at the beg^- 
ning of Michaelmoa Term, Oct. 10, ISSS; 25 gnineaa at the be- 
ginning of Lent Term, Jan. 13, 1857 ; £30 at the beginning of 
Easter Term, April 22, 1857. Find Int @ 4 % dne at the end c^ 
Eaater Teim, July 10, 1857, 

40. The inventor of a patent machine borrows £200 on Jan. 13, 
£100 on Apr. H ; £60 on May 6 j £75 on JulylS. Fmd Int. @ 4 7. 
dne on Dec. SI. 

41. An Oxonian receives 50 guineas in loan on the first da; of 
Lent, Easter, Trinity, and Michaelmas Terms, vii. Jan. 14, Apr. 
22, June 3, and Oct. 10, 1867, respectively. Find Int. @ b'U dee 
on Dec 17, 1857. 

42. Lent £509'12-G on April 1, 1858; £392-16-6 on June 8 ; 
£9e-B>6 on Jane 26; and £341-17>6 en Sep. 11. Find Int. ® 
4i */. due on Dec 31, 1858. 



A» (7) Rnd the IntereBt to Jnne 30, 1866, on th« foUowtng 
^"^ Aamml-CurTenl, fdlowing the ClydeBdale Bailing Com- 

piuiy 6 °/n and Mr David Deans 3| "L. 
Dr. aydBBdale Banking Co. in Aco". with Mr David Deans, CV. 
1856. 
Feb. 14 
May 12 

- 30 



1866. 




Jan. 10 


To Ca«h . . 


Apr. 1 








May 17 








- SO 


> Initrett 



Tbe 


foUowiDB Bhows the form of workiii 


g Interest 


n tbe fore- 


going AoWMlt L. the Deponi Ledger at tho Bank. 


D.t«. 


Dr. 


Cr. 


D.1UU... 


Dfc 


DTJndacU. 


Cr.fn(lBet*. 


Jan. 10 




310O0O 


cT 


310-000 


36 




10850-000 


Feh. U 


275-625 




Cr. 


34-375 


47 




1615-626 


Apr. 1 




100-000 


Cr. 


134-376 


!8 




3762-600 


. 29 




60-750 


Cr. 


185-125 


13 




2406-625 


May 12 


SOO-600 




Dr. 


116-376 


6 


676-876 




.17 




61000 


Dr. 


54-375 


17 


924-376 




Jane 3 


60-675 




Dr. 


105-050 


21 


2206-060 




. 24 

• 30 




aoo-000 


Cr. 


94-950 


6 




669-700" 


3707-300 
13 


19204-460 

. 7 



44487-600 134431150 

44487-600 

73000 )69943-660 - 

iDtereet dne by the Bank, . . . £1>'4''71 1}il 

The annu paid into the Bank are entered on tlie t>r. tide of the 
pan-hook, and in the Cr. colamn of the Bank Led^ ; thua, when 
Ur Deans pijs ^10 into the Bank, the statement m the pasa-book 
Bank Dr. to Mr Dtaat for £310, becomea ia the Bank Ledger Ur 
Demt Cr. bf Sank for £310. Bimilirlj, eiuds drawn from the 
Bank are entered on the Cr. aide of the pasa-book, and In the Dr. 
solnmn of tbe Bank Ledger. 

The Interest on the Dr. anma in the Bank Ledger is catcalated 
at the rate charged bj tbe Bank, and thai on the Cr. sums ft the 
rale given by the Bank. In banks when Ihe Dr. end Cr. Products 
are found, the Interest is obtained by tiblea ; here, however, we 
mnltiply tbe snm of tbe Dr. I^oducts by double tlie rate charged, 
and that of the Cr. Prodncts by double the rate given, and then 
divide the differenceof the products by 73,000. The Interest bebig 
on the Cr. side of the Bank Ledger is entered on the Dr. side o( the 
pass-book. When the account is baUnced on June 30, we find that 
Ur Deani has £96-3'8 in the Clydesdale Bank. 



A3, 4S. I'^nd lbs Itit. to D«e. SI, 
1885, @ 8 •;= 00 th. MowtoK 
account of the Savingi' Bank 
with Mr Colin Carcfiil. 
Dr. 1855. I 1855. Cr. 

Jan* S £15 Ads. ? '13 

July 6 10 0M.I3 ft 

Sep. 5 SO Dec 10 10 



U. Find the Int. to Dee. 31, 
1B55, ® 2 7. on the lollowiDg 
■cccnint of the Union Bank M 
SootUnd with Mr John J&i- 

Dr. 18S5. 1 1855, Cr. 

Hu. 10 ...£200 Am. S9 ... £50 
Her !9 ... 100 Aug.- 5 ... 200 



4G. Find the Int. to Dm. SI, 
I8fi6, @ 3}*/, on the foUowIni 
account of the Commeroitl Bank 
of Scotland with Hr Jamet 
Worthy. 
Dr. IBM. 



Oct. I!. 100.10-0 
Hov.iS. Sl-17-6 
Dwi. e. 42-12mB 



Aug.l.£63-12''0 
Oct 1. 24. 2-6 
No».11.26- 5-0 



46. Find the Int to Uajr 15, 
18ST, OB the foUawine accoaot 

of the Kational Bank of Scotland 
with Mr Fardie, aUowing the 
Bank 6'/« and Mr Pncdie 3) 7,. 
Dr. 1857. 1 1857. Cr, 

Jan. fl. ...£700 Feb. 10. ,..£350 ' 
Mar. 3. ... 120 Mar. 31. ... B50 
May I. ... 200 May 5,,.. 315 
- 11. ... 420 1 

47. Find the Tnt. to Deo. 81, 
1855, on the following account 
of the Britieh Linen Company 
with Hr DnwEon, allowing the 
Bank 5)7» and Mr Dawvm 3°/,. 
Dr. 1855. 



Feb. 6. ...£800 
. 000 



.Mai. 5. ...£300 
May 31. ... 700 
Aug. 13. ... 850 
NoT.30. ... 600 



July 4. ., 
OcL 9. .. 
Dee. 4. .. 

43. Find the Int. to Jane 30, 
1856, on the following account 
of the Bank of Scotland with He 
Henderson, allowing the Bank 
e °l„ and Ml Henderson 3} */,. 
Dr. 1856. 



Jan. l....£1250 



Feb.ll 



125 



Feb. l....£B73 
Mar. 1.... SS5 

Apr. 15.!!! 310 



SC«T.29.... 

Hay 10.... 

(8) Deposited £200 in the Boyal Bank of Scotland on 
April 10, 1855, when InterCBt was 3 7- On May 15, 
Int. fell to 2} 7,; on June SO, to 27,; and on Oct. 8 it 
rose to 3 7o. Find the Int. due on Not. T. 



This U an euunple 
of finding the Tntareat 
on an Iniatit Utedpt 
tot a period dnrinK 
wUehthenUTaries. 



Ditu. 


D. 


^i?' 


Fna^ 


April 10 
iikj 15 

June SO 
Oct S 
Not. 7 


35 

46 
100 
SO 


6 
5 

4 

6 


210 
230 

400 
180 


200 



7300 0)204000 
fi'lC-lOJ f I 
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^Q Find the Intereit on the following Intarest BeoeiptB : — 
^^* 49. £300&omfiep. 24 to Sep. SO, 1S63, @ 3 %; mndtoOot 10 

60. £600 from Aug. 1 to Oct. 7, 1B56, @ 2} */, ; to Hty 15, 1«5T, 
@ 3i 7. ; wd to Julj 10 & i°l,. 

61. £400 from A[nil 1 to Maj IS, 1856, @ 3 7«; to Jiue SO ® 
2} °U and to July 1 6 @ 2 °U. 



On exuniDiDg theprocen in (B), ire lee th 



.. £aooxioao_wi»xiotx»x» 

J**) '~ 73000 
= Intcrwt on £200 fortOS da. @ 5 'L 

Ai nlea of interest nm; be reduced to 5 */., we Maj 
DUT coDiider Ibe foUowin^ pbn as whioh Interest 
Tables nsed in tome iMnkshave been constracted. 

Let s nun be deposited on Hsj 11, irhen Int. ii 
at 3 'L Bj writinK I or -6 opposite May H, add' jg 2-4 

ing -6 oontinnoosly till the rata chaogn, la; on Msf 
IS, to Zi'U and then adding ^ or -5 omtinaotislr, IT ...3-4 

we can at once see low many doj/i @ jSve *|. will pro- 
dace the requEred interest. 

Int.on£200&omMa7lltoMa7l5@3%andtoUB7lS@|2i*r. 

= gwx(txa+8x6) faooxBg MooxMxiQ _ 

Int. on £200 @ S 'U tot 3-S dayi sa given in the table. 



Ym^ : *^J**} : :£lO0:« = ^ff? = £1060. 
For year/ 1 P = ^^ For Days: F = ^^^ 

02. WbatprindpalwiU produce £SB4 of Interest in 6 years @47>f 
63. WlMt prindpal will produce £153 of Interest in 4i yesn @ 

4iV,? 

04. find tlie principal of wluch the lotereat for 00 days ® 4 *f, 

is £14' 12. 

(10) What PriDdpal will amount to £1260 in 6 jetn 



£120 : £1260 : : £100 : » = *'"j^"°P = £1050. 



12« IMTEBEBT. 

Q3( ^- ^^"^ ^ prindpal which in 4) tt*. @ 4} °/, will amonnt to 
4962. 

56. What principal will unonnt to £101T-1S in 6} jrs. ® 3 °f,f 
"67. What principal lent from March JO to May 22 @5%wiil 
MiiODntto£712''9"5? 



Prin. £730: £100 



}■■' 






58. At what rate miut £424 beIantfor2)7Ti.topiodiioe£26*10 
oflntereit? 

C9. At what rs(«mnBt£25&'-10 be lent from April 1 to June 20, 
topioduoa fS'lG of IntereBt? 

(12) Lent £1825 @ 3 % when wiU £10*13 of Int. be due ? 

For Teartt T = ^^' Foe Days: D = ^^ 

60. How long mnBt £670 lie lent to produce £134 9 e°/^ 

61. HowlongmnBt£91<SbelenttopTadqce£2of InL®57.F 

62. Lent £SU on Jan. 1, 1856, ® ii'U when will it amonnt to 
£S11<13? 



DISCOUNT. 



£200. London, Jfnrcft IS, 1858: 

2Vm month* nfter dale, I pronoM to pay to Mr 

WilUam Jbntt, or order, Ttno hundred pounde _fi>r value re- 



£200. I Xondon, JfonA IS, 1858. 

Three moi^he after ^ date pay to me or order, 
Too hundred poundt Jvr value | received. 

To Mr Jamee Brown. s William Jona. 
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L, No. I. ia (he farm of a Primiuory Ifole, in which Kt Jimea Brown 

promiias to psT £200 in 3 months »fter the wven dale. 

No. II. is the form of Ml Mtmd BiH, dratm by Mr William Tones 
and sent to Hr James Brown, who on acceptiag it writes his name 
across the bill, and becomea boond to paj £200 in 3 months after 
the KTven data. 

If Mr Jones who ioldi the note or the bill cashes it at the bank 
before It is due, as on April 19, the bank charges discoant for ad- 
vancing the mooej. 
The value of a bill when it is discounted is termed its Fremi/t 
Value. The value of a bill when it becomea due ia termed its 
Future Valve. 

We may compare the Present Value and the Fntore Valne to 
Heady Monet/ and Credit Frice. Goods which tatj be bad on credit 
for a certain snm maTbeboiuht fbrless ready mooef. The Credit 
Price is the Present Valae oi the goods increased by Interest; the 
Beady Money is the Future Talue diminished by Discoant. 
The Bank or Common Ditooutit is the Interest en the Future 
Value of the bill. 

The True Ducount is the Interest on the Present Value of 
the bill. 

Tbe PrCBcnl Talue lent out when the bill is disconnted amonnts 

to the Fntnre Value when the bill becomes due. The True Discount 

is the difference between the Future Value and tbe Present Value. 

Common Diecount (C. D.] = Int. on Future Value (P. V.} 

True Discount (T. D.) = Int. on Present Valne (P. V.) 

Hence, C. D. — T. D. = Int. on {P. V. - P. V.) 

But, F. V. — P. V. = T. D. 
Hence, C. D. — T. D. t= Int. on T. D. 

The difference between tbe Common and the Tme Discoant 
on a bill is ^ the Interest on the True Discount. 

In Great Britain and Ireland, Three Days of Grace are given 
on all bills except those drawn " at light," which are payable 
on presentation. Whenabill, miuiiDg for a number of months, 
and dated on the Slst of a month, becomes due in a month 
having fewer than 31 dajra. It is noniinallj due on the lait day 
of the month, and legally due on the third of ncit month. 
Find the Common and the True Discount on a bill for £200, 
drawn March 15, 1858, at 3 months ; discounted April 
19, ® 4 'L 
Nominally dne, June 15 i From April 19 
Legally due, June IS | to June 18 ^ 60 days, 
t. 

Amotmt or Future Value £200 

Common Discount, or Int. on £200 \ ^ ^,31 ^ 

for 60 days ®i1. 



Net Proceeds £l98'13r8i O 



Int. on £100 for 60 day*® 4 V. = ^^g^g '^ ' = £l| 

Tvton Twlat. Pnicnt Viln*. 

flOOff : £200 : : £100 : x = £198'13-'10Htlt 

If ire iriah tha (nswar eorrrat within * brthing, wa mtj aiprSH 
Am fraelioii dednullj, utd dm emitneled iliTulon. 
£1(KK»5 ; £200 : : £100 : m = £198-693 = £198.13.10). 

Amoimt or Fntare Valne £200 

True Net Proceeds or Present Value . . 198>13'10j \tH 

True Discount £ 1' 6' iJfVW 

Proqf. 

Tnie Disconnt £l'6»li,VW 

Int. on the True Disc, for 60 da. @ 4 */, 0^0*2 j j'M'A 

Common Discount SlrS'Sl |} 

Eind the Common and the IVtte Disconnt on th« foUoiring bills : 

1. £300 . . . Mar. 25 for 3 months. 
, Jnne23 • 



S. 276 . 



137*10 . . 
315.10. . 
480-12*6 
157»15. . 
68-16. . 
240-6»3 . 



Aug. 4 ' ! 

Mar. 19 ' '. 

Mar. 11 ' I 

Oct. 19 * ; 

Mar. 7 - ; 

JnlylO - ■ 

Jan. 1 ' I 

Nov. 30 * i 



Oct. i 



April 16 @ 4 7. 
July 15 - 4 - 
Aug. 31 ' 5 ' 
April 10 - 3 -■ 
April 1*5' 
Nov. 10 # 3 » 
April 3 » 6 * 
Sept. 11 ' 31 ' 
Har. 31 - 4 ' 
Dec. 30 ' 3t- 
Jan. 25 » 5 ' 
Not. 28 ' 4 ' 



. Oct. 31-4 

13. What sam will at the rate of 6 */. amonnt in a year to £TS f 

14. Eind the present worth of £89 dne In a jrear & 6 °l^ 

16. The price of goods, aUowing 6 months' credit (9 6 7i> i> 
fl'S'lO. ^nd the leady-mone; price. 

15. What ready money ia equTalent to 80/S with 4 montha' 
credit at 5 */, ? 

IT. The croUt price of a newspaper per annnm is £2-4. Find 
the readj money payable m advance, taking true disconnt @ 10 'I,- 

IS. What sum due in one day will produce Id. of tme discount 
at 6°/=? 

19. What sum due in one day will produce 1/ (^ common dis- 
count at 6*/. » 
' 20. Find the comnon discount on a sum forlyr. 95*/>i0f which 
the frM discount for the same time and rate is 00. 



I. EQUATION OF PAYMEMS. 

Equation of Payments eIiowb nhen a nnniber of debt»pB7<> 

able at difierent times may be adequatelj paid at once. 

{1) Find the equated time for paying £90 due in 80 davB, 
£30 in 92 days, and £120 in 105 &ys. 
£90 X 80 = 7200 
30 X 92 = 2760 
^ X 105 = 12600 
240 )225G0C94 dayi. 

216 



BnppoH Oi days to bo the eqnitcd lima Tor tha parent of the 
nniu meiitioned in (1], at the equated time inter«et will b« chan^ 
•hie on £90 for U daja, and on £30 for 2 iija. Bnt if £120 wbicb 
Is paid 1! dajs beforE due he lent out at the ume rele, the interest 
produced hy £120 in II days would balance the inlEPast chargeabla 
oii£90and£3a. 11 dajs iDuat,ho»Bver, elapae hefare this interest 
can he had, m that the Jhu Diteount and not the Jnlerat on £120 
should be = the interest chargeable on £90 and £30 at the equated 
time. 

This approximate method, which is, howerer, sufficiently 
Bccurate for practical purposes, funuahes the correct answer 
to the following : — 

Lent £90 for 80 d«Ts, £30 for 92 days, £120 for 105 days. 
In what time will tbetr sum produce the same interest? 
Inl. on £90 for 80 days = Int. on £1 for 7200 days. 
- 30-92»= * ' 2760 * 
* 120 » 105 - = ' ' 12600 » 
Total interest . . . = »■ » 22560 * 

= Int. on £240 for 94 days. 

(2) £80 is payable to-day, £80 in 30 daya, £90 in 40 
days, £50 in 60 daya. Find tlie equatad time. 
80 X = 

80 X 30 = 2400 

90 X 40 = 3600 
JO X 60 = 3000 
300 )9000{30 dayi. 



,.,Cooj^[c 



128 EQUATION OP 

05, KiercUes like (1) jimj also be perfonBed lomewlut aimi- 

90 X 0= 
. . 30 X 12 = 3G0 

120 X 25 = 3000 ^^ ^ 

240 13360 (14 + 80 = 94 



Find tha equated time ai>prozimBtel7 for p^ing the (bllowing 

lama due in the foUowing number of daja : — 

I. £40 in M d»yl, £80 in 36 days. 
3. £30 in 58 d»7ft, £90 in 26 days. 

3. £19 in 12 days, £22 in 24 daya, £31 in 36 days. 

4. £360 in 15 daya, £140 in 20 daya, £400 in 17 days. 

5. 1 of a debt in 6 mo., ^i in T mo., I in S mo., end the renuJn- 

6: -) of a debt fai 3 mo., ) in 4 mo., and the remainder in 4} mo. 
7. £190 payaUe to-day, £220 in 12 daya, £310 in 24 days. 
. 8. £95 payable 3 daya ago, £110 in 9 days, £1S;> in 21 daya. 
"^ 9. I of a debt payable U>-day, | in 48 days, and the remainder 
in 64 daya. 

find the dale on which tbe aum of the folloning debta can be 
adequately paid : — 
.10. £115 dne on bbr. 2; £300 on Mar. 20; £G00 on Mar. 21 ; 
£500 on Mar. 29. 

II. £30 due on Apr. I ; £50 on Apr. 16 ; £30 on Apr. 26; £25 
on May 1 ; and £15 on May 21. 

. 12. £64 dne on Apr. 1; £60 on Apr. 13; £50 on Apr. 18; £30 
on Apr. 20; £28 on Apr. 24. 



66. 



Stock is the money or capital belonging to any company. 
Gpvernmejil Slockt consist of the various loans granted to gov- 
ernment ^hich form the National Debt. The different kinds 
of govemnient stock are deaigaated according to the annual 
rates of interest they yield ; thus the Thru per txnfs yield £3 
on every £100 of stock. The price of stock is estimated ^ 
£100; thus when the 3| V cents are at 95, the value of £100 
stock ia £95 sterlbg. 

{1) Find the annual income derived from £450 of stock 
in the 3} per cents. 



£100 : £450 : : £Si : x = £U»12-S, 
! . Find the annnal raTenae derived from £56535 stock in the 3 
per cents. 

2. Find the amiDal ineons obt^ned from £]0,B71>10 stock in 
the 3 per cents. 

(2) Find the value of £1350 in the 3 per cents @ 82. 

Btock, Sleiling. 

£100 : £1350 i : £82 : x = £1107. 

A person on buying or selling stock per a stockbroker pajs 
i 'I, of brokerage on the amount of stock. 

(3) Find the buying price of £650 stock @ 80}. 

stick. BUrUug. 

£100 : £650 : : £{80S + i) : a: = £525»13.9. 

(4) Find the selling price of £825 stock @ 91}. 

stock. etmlloB. 

£100 ; £825 : : £[91; ~ I) : x = £750»I5. 

3. Find the value of £800 stock @ 95 J. 

4. Find the valae of £450 stock ® 88. 

5. Find the bnying price of £375 stock in the-S per cents @ 703, 
allowing brokerage @ | */•. 

6. What was paid for £650 stock in the 3} per cents @ 91^, al- 
lowing brokerage @ | 7> 7 

7. Find the selling price of £330 stock in the 3 per ceQti<f87i. 
pajing hnikerage @ i 'L. 

8. How mnch was obtained for £570 stock in the 3} per cents 
@ 94 J, allowing brokerage 1$ i *'• ? 

(5) E^d the quantity of stock @ 92 equivalent to £826. 



(6) How much stock may be bought for £361 @ 90^7 

Bterllng. Btiwk. 

£(90l + i) : £361 : : £100 : x = £400. 



laO BTOCKI. 

OC 9. Find tlw qiuadlr of aUek « 81J worth £656. 

10. Find the qnuti^ of stock i? 83] worth £502<]0. 

11. How mncb atock ® 93| nuf tw bought for £TSD, kllowing 
tnokenge $ | 7o? 

12. How much stock ® 81 ) mftj be bought for £434, allDwing 
brokaraige ® i'UI 

13. Find the quantity of itock @ %( which will lealiie £570, 
allowing brokerage ® t °U1 

14. Find the quantity c^ itock ® 921 which will tealiie £789, 
aHowing broker^ 9 ^ */,. 

(8} Find the rate of intereat obtmed from capital invested ' 
in the 3 per cents @ 92|. 

£92J : £100 : : £3 : ai = 3|J] •/.. 

15. Find the rate of interest obtained when the 3} per cents are 
• 86|- 

IS. What rate of interest is obtained when the S] per cents ara 
«9T17 

(9) How do the 3} per cents st^nd when thef yield 4%? 

£4 : £3i : : £100 ; x = £811. 

17. How do the 3 per cents stand when thef yield 4X7 

18. How do the 3l per cents stand wlien they yield 81 '1.9 

(10) Find thfe annual income derived from a capital of 
feiT'-lO invested in the 3 per cents @ 95. 

£96 : £617»10 : ; £3 : « = £19»10. 

19. Wbat.income is derived from a capital of £SlI-6 inrested 
in the 3) per cents @8Ii? 

SO. Find the income derived from £30S investad in the S^ per 
cents @ 82. 

(1 1) What snm mnut be mvested to the 31 per cents @ 
85 to produce £24*10 of annual uiconie ? 

£3J : £24i : : £85 : i = £595. 

21. What sum must be invested in the 3] per cents ® 84J to 
produoe an income of £50 7 

22. How much must be icveited in the 3 1 per cents ® 92} to 
produce an income of £504 7 

23. A legacy of £2000, reduced by a dnty of S \ has been 
invested in the 3 } per cents ® 9T|. Find the amount of the an- 
nnolly derived {nc(»ne. 

24. Bought £300 stock i$ 90|, and sold it ® 95) ; what was 
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QC^iJnsd, aUowfng ) */• for brokenga on both Um bnjing aod the 
Mlling price? 

S5. When the 3 per cents are @) 89, at irhat nto mvat the G| 
per cents stand to produce the same rate of interest? 

26. Find the difierenca in the rate of int«TWt between the 3 per 
cents @i 90 and the 3i per cents @ 98. 

37. A.perBnnbu78£600Btock@91,iuidEellBoat€<93|. What 
does he gain, allowing J 'I, for brolcorage on the buying and tha 
selling price ? 

28. InreEted£1380inBtock99I|, and Boiaoot9eO|. How 
much was lost, reckoning the nsna] brokerage on the Irajfing and 
the selling price ? 



17. MOriT iND LOSS. 

In PsoFiT AND Loss we consider the differenp« betirten the 
Buying and the Selliag prices of conunodities. 

The Bat/ijig Price or Prime Cost (p. C.) is the Bum at which 

gods are bought ; the StUing Price (3. p.) is that at wliich 
ey are sold. 

The difference between the buying moA celling prieee it 
termed Gain or Lou, according as the Selling Fric? u greater 
or lea than the Prime Cost. 

(1) How much is gained hy selling S34 yards of cloth 
® 6/5i, bought @ 4J3i ff- yd. ? 

6 ' 61 S. P. ¥• yd. 234 yd. @ 2/2 

i'Zk P. C. * ' == ^£26*7 Total Gain. 

2»2 G. ' ' 

(2) How ranch is lost by selling 12 cwt. 3 qr. 16 lb. 
sugar @ i\i. V lb., bought @ £2<'4«4 V cwt. ? 

4jd.vlb.=f2»2 B.P.V-cwt. 12cwt.3qr.l61b.@2M 
2M*4P.C. » ' ^►'cwt. = fUlo-l 

2:-4 Loss ' ' Total Loss. 

.f^. What is guned by selling 367 yards of cloth 3>T/9, bought® 

3. How much is gt^ed by selling 3 ewt. 1 qr. of cheese ® ejd. 
ylb., bonght at the rate of £2-6<8 rcwt. ? 
^ - 3. How mtich fs gained y cwt. I^ selling nigar 9 Sjd. f lb, 
bonght ® «-4-4 tf ewt? 



07^-^- ^^1^ *)■* 'o"* '^ SM 4'- ■>' wbett, bought 9 00/6 f qr., and 
■old 9 7/11^ f biuhel. 

5.' What U gained bj MUing 10 dosen of peari at two fbr l^iL, 
bonght at the rate oT a-penny 7 

' 6. What did a publUher gain by baying tbs remamdar of an 
edition conHiBtingor420copie» for £57-10«6,«ndeetling 300 copies 
@ 3/6, and the remaining number @ S/? 

7. Boagbt 3 cwt. 1 qr, 9 lb. otaoa.^® £2'll'ifayrt, and sold 
It ® 6d. r lb., but found that the nap bad inlaked 27 lb. Wbat 
wa* g^ed or lost bj tbe transaction ? 

8. Bougbt 2 cirt 27 lb. «agar @< 58/i r owt, and sold 1 cwt. 
S qr. 9 T^d. V lb., bnt by a fall of the market waa obliged to aell 
tba remainder 9 Sd. y lb. What was glutted or lost by the tnuis- 
action? 

(3) Pisd the selltDK price of 14 cwt. 3 qr. 21 lb. of coffee 
bought @ £6>10'8 V cwt., and sold with a. profit of 

■ M. I?' lb 

£6-10-8 P. C.^ cwt. Ucwt.Sqr.211b.@£8» 
M.ylb.= 2- 6-8 a. ' ' 17-4 V cwt. = £132- 

8-17-4 S.P. - - 8-11 Total 8. P. 

(4) What must a com merchant pay for 600 stones of 
bay, Boaa tosellit@8)d. withagainofl)d. VBton«? 
Sid. 5. P. V stone. 600 stones @ 7d. 

lid. a. - - = £14-11-8 Tola] P.C. 

7d. P. C. - * 

9. Bow mnat 238 yd. of clotb, bonght @ 4jB^ f yd., be sold f 
yd. to gain 12 goineas by the transaction ? 

10. How most 3 pieces of cloth, each 89 yd., bonght fbr £73- 
8'6, be sold f yd., to gain £2-4-0fpieoe7 

. 11. Find the prime cost of 6 ebests of tea, each contunlngS qr. 
27 ]b., sold ® 4^ r lb. with a total gain of £15>2-6. 

12. At what rate f cwt. must a merchant purchase a lot of 
Cumberland hams, so as to retul them iS 9d. r lb. with a gain of 

i]d. rib.? 

13. What was paid for 4 cwt. 3 qr. 16 lb. of Chsshire cheese, 
■old at 6*d. f lb. with a gain of 4fS v owt. ? 

14. At what rate must soap be retailed q^ lb. so as to gun l)d. 
r lb. on 3 cwt 2 qr. 14 lb., purchased in all for £8>9'2 ? 

15. What is thepiimecost^cwL ofdcwt 3qr. nlb.of coflee, 
■old @ IfS qp lb. with a total gam of £12-1-6) 7 

IS. How mnoh does a retailer receive for 8 cwt. 2 qr. of nuilna, 
bonght at 42/ q^ owL, and eold with a profit of 2 }d. y lb. 7 



PROFIT ^ND LOBS. 



4^ lb., bongbt 

lOjd. S. P. V lb. 
84/ V cwt. =_M^ P. C. - » 
l^d. ChiiD. 
9d. : lid. : : 100 : SB = 16} •/.. 

(6) rind the Iobb % bj selling 50 copies of a work @ 7/6, 
80 copies ® 4/, and the remainder of the edition for £12, 
the ciJat of pablication being £72»10. 

60 copieB @ T/6 = £18*16 

80 - @4/ = 16 

Eemainder = 12 £72*10 : £25-15 : : 100: 

S.P £46^ a; = 35il Loss °/.. 

P.C 72.1 

LoM .... £25-15 

17. What was gained °U hy purchasing good* for £16-12>6, and 
Belling them for fl7-IO-li? 

18. Fmd the gun °l, hj selling bntter @ TJd. ^ lb., boaght @ 
£2-6-8 ^ cwt. 

10. Bought i cvrt. 1 qr. T lb. soup for £4-17-1}, and sold it @ 
51d. ^ lb. What was guned 7.7 

20. What was lost 7, on tea, bought @ !/7 ^ lb., duty 2/1 p lb., 
and sold @ 4/1 ^ 1h. ? 

21. Bought 37 yd. of cloth @ 13/3 r 7^-. mM 34} yd. @ 16/, 
and the remnant @ 2/6 below prime cost What was gained °;„ ? 

22. Boaght 3 cwt. 3 qr. of coffee for £23''12<'6, but on acooDut 
of damage was obliged to sell one-half @ l/I fib., and the other 
half @i; rib. What was lost X? 

23. How mnch does a pliotographer gain °^ by buying frames 
@ 29/6 r doz., and selling them @ 4/6 each 7 

24. Bought a sloop for £130, paid £40 for new most and anchor, 
sold her fbr £275. What was gained °l„ allowing i 7, on the sell* 
ing price for commisBion agency 7 

25. Bought 26 cwt. 2 qr. 14 lb. of cheese @ S2/ v cwt. ; sold 20 
cwt. wholesale @ £3'10 f cwt, and retailed the remainder @ 9d. 
p lb. What was gidned 7, 7 

26. A picture-seller who paid £260 for engraTing a picture, sold 
12 India proofs @ 3 guineas each, and 240 prints© £1-11 -6 each. 
^Vhat was gained 7<i by the transaction 7 

(7) At what rate must cheese, bought ® 50/ y cwt., ht 
sold V lb. BO as to gain 12 7. ? 



FBOFIT AKD LOSS. 

too : 112 : : 6(V : <r = 



76 : 100 : : 9/6 : a = 12/6 P. C. V yd. 

IT. At irhat rate mast starch Itonght ® 41/ q^ ewt. be iidd y 
lb. ioafltogam33i"L? 

2B. Find the prime cost of coffee ^ cirt. sold ® 1/10 f lb. with 
a profit of !0 •;.. 

29. Wliat was tbe prime cost of goods sold for £26'5 with a lost 

of i!i";.? 

30. Bought 7 cwt 3 qr. Jara rice for £4>10"&. How most It 
be Bold V lb. to gun 20 'L? 

Si. Find the prime coat of a woA of 10 vols, sold @ 10/6 ^ toI. 
with a profit of 163 ''•• 

32. A contractor gainn 161 "f* ^7 performing a piece of work for 
.£233'I9''5. What is hti oatlay for workmanship and materials? 

S3. A paper merchant boaght lOU reams of foolscap, and sold 50 
reams ® £1-5, with a gain of Hi'/.; 25 reams® £1-8; and the 
temtunder, being damaged, @ 17^. Find the total prime coat, and 
the gain or Iobs */>. 

34. Find the weeklj oatlay of the proprietor of an omnibnn who 
receires on an BTerage £3-lS>3 erery lawfnl day, and thne cleara 
75*/:. 

35. At what price mnst cloth bonght <$ 9/6 f jd. be rated so as 
to allow 4 1, disconnt for ready money and gain 9j', 1. by the 
money receired? 

86. SnppoDe a bootmaker paya on an average 6/4 for the leather 
and fnmishings of a pair of boots, and 6/4 for the workmanship; 
what most he charge hia customer so ai to allow him a disconnt of 
6 '1^ and gEun 50 T. by the money recdved ? 

(9) Sold Koods for £225*10 with a gain of 121 °U- What 
would nave been gained or lost /, bj selline them for 
£187-10? 

100 
£225»10 : £187*10 : : U2| : z = _9^ 

61 Loss % 

(10) Sold a bale of leather for £14rI4, and guned 17{ f.. 
How should it have been sold to have gamed 18 X 7 

117| ! 118 : : £14-14 : x t= £14"15 8. P. 



Fsonr AMD Loaa. 135 

Q7s ^- ^ iMoksellei b«Tlng bongfat two copies of the leventb editioD 
of the E^ncj^dopndia BrilAonica at the ume price, sold one @ £S5 
with a profit of 9,', 1^ How much did he gidn *(. by eelling the 
other® £27-10? 

38. A meroliaot of Lyons by Belling silk @ 10 francs f metre 
gained 20 '/.. What did ha lose °U hy seliing silk of the same . 
primecott (3 8 fhmct ^ metre 7 

39. Lost 36 7. by selling cloves (S Sd. ^ lb. Wbat wonld bare 
been gained or loet 1. by selling them ® l^d. ^ oz. ? 

40. Giuned 13 *I. by Belling paper ® 9/5 if Team. What was lost 
°U by selling papetof tlie same valae @ S/3 ^ roam 7 

41. Bold a bale of leather for £15, and lost 25 'I,. How should 
It hara been sold to have gained 33 °U 7 

42. Bold pencils at the nte of 3 for 2d., and gained 33^ °/g. 
What would have been gained or lost */, by selling them @ 5Jd. 

43. A bootmaker by selling boots @ 24/ ^ pwr gains 50 */.. 
What most be have charged to have given a discount of 5 °L, and - 
to have gained 78^ 'U ? 

(11)- Find the prime cost and selling price of goods Bold 
with a gain of 32 7., and of £1 e'l7'4 in all. 
32 : 100 : : £16*17*4 : x = £52-14.2 P. C. 
16.17'4 Gain. 
£69»11»6 S. P. 

44. Bold goods with a loss of 20 7« and lost £S7>6>8 by tba 
transaction. What was tile prime cost? 

45. Fmd the selling price of goods by which then was a loss of 
2 7, or of XM-IO by the whole transaction. 

46. What does a draper receive for 39 yd. of doth which he aelU 
with a gain of!/ ft yd. and of 26§7o? 

47. Sold cheese with a gain of 2id. y lb. or of S2J 7<h At wbat 
was it bought and sold ^ cwt. 7 

46. Sold 39 casks of cod-liver oil, each containing 62^ gallona, 
with a bss of 1| 7„ and of £8>10>7t on the tranaactioD. What 
was the prime cost if gallon ? 

49. find the original outlay of a publisher who sold 2D00 copies 
of a gaide-lwok, with a gain of 6d, qp' copy and of 25 7.. 

50. Find the outlay of a puiilisher who sella 5O0 prints of an en- 
graving with a gain of S/6r prist and of S5H 7.. 

IS sold 
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67. £2''13'8 V- cvt. = 6Id. P. C. V- lb. £3'18>9 

5_d. 8. P. " 7^. 

|d. Loss. * 945d_ 

3)3780 37e5f. 

]2601b. = nc'irt. Iqr. 
(13) Ho« many prints of an engraving mntt a picture' 
dealer sell @ Sl'll'G, w that he m$.j gain 51^ '/, on 
an outlay of £250? 

100 : 1511 i : £250 : x = £378 S. P. 
£1*11*6 £378 

31 s. 7560 s. 

63 Bixd. )16120 aiid. (240 prints. 

Cl. BougU a cargo of orange* @ IS/S y chMt, and sold it with 
a gun of 30 °/„ and of £18' 10 in all. How msaj chests were in 
the cargo 7 

52. How man J 7d. of doth bought ® 13/Zl tf j± mnst a dnpsr 
Bell ® 16/6 to gain £3-19-S7 

53. What qnantit; of batter boaght ® £2>13-8 f cwt most be 
sold ® 7ld. ^ lb. to clear £4" IS ? 

54. Bought haddocks @ 3/4 f long hondred [120]. How many 
moit be sold at 7d. f dozen to gain 12/67 

65. How much sugar booght ® 42/ ^ cwt must be sold @ 6d. 
^lb.togain£2DiiiaU7 

56. Boaght 10 cwt. of sugar ® 44/ ^ cwt., and sold it at i^i. f 
lb.. How much tea bought @ S/1 p lb. must be sold® 4/4 r lb. to 
cover the loss on the sngar7 

57. Sold iron <3i £S-6 r ton, with a profit of 6 °/„ and of £3l'l0'6 
in all. What quantltj was sold ? 

58. A drysalter purobaeeB goods ® 58/4 p cwt., and by retiuling 
them gains £2''17-6i, being at the rate of 4 °U. What qnantitj 
was sold? 

59. A grocer buys sugar ® 37/4 f cwt., and bj selling it ® 62} 
°U profit gains £5-5>6. What quantity does he sell7 

SO. Bought a cargo of oranges ® 15/ ^ chest, and sold one-half 
of them ® 19/6 if chest, and the other with a lops of 10 °l„ but 
gained £27-7-6 on the whole. How many chests were honght? 
(U) Bought goods for £53, and sold thero for £75, with 
one year's credit. What was gained 7=? 
Let us first find the Preiml Valtie of £76, reckonmg the 
rate of interest here and in all the following examples at 
FivepereaO. 



', £105 = Future Value of £100 in 1 yr. @ 6 7^. 

105 : 100 : : £75 : I = £71^ P- V- of S. P. 
Tbe question is now reduced to the following : — Bought 
goodt for £53, and told them for £71| °/. i altat wai 
gtxined'U? 

£53 : £71* : : 100 : « = 134H{ 3. P. 

Gfun °l, = 34SH. 

These two statements maj be united aa follows : 

(IB) How must cloth, bought ® G/9 V yd., with 3 months' 
credit, be sold so as to gain 5 °L, and allow 9 months* 

F. V. of £100 @ 5 °f.for3 mo. and 9 mo. = £1011 and £103|. 
1014 : 103J1 1.1 td. 

100 : 105 ; : : 6-9 : « = 7^3Vo S. P. 

61. Bongbt goods for £59, and Bold them for £89 with one year's 
credit! what was gained °/,? 

62. What was lost by geiliiig Z88 yards of cloth for £1B2-S, 
bought 6 mouths ago ® 12/6 ^ yd. ? 

63. Bought goods for £70, and sold them Ha TO gninflhs with 
twelva months' credit ; what was gained or lost */s ? 

64. How must goods be sold to gain 5 */•, and give 9 months' 
credit, bonght the same day for £81 with 3 mtmths' credit? 

' 65. What i* gained or lost °U by selling goods @ £47-13-4 f 
cwt. bought 6 months ago @ 8/ ^ lb. ? 

'68. WhBtish»t*/,by«eUinggoodBwith6montbs' credit, bavght 
6 months ago for the same money ? . 

«. DISTEIBDIIVE PEOPOETIOK. 

In DisTRiBCTiTE Proportion wb divide or dutrffnUe a pven 
somber into parts which have a giren ratio to each other. 
(1) Divide £376*5 of gain among three partners in an ad- 
venture whose lisks are respectively £225, £160, and 
£260. 
£226 



625 : S25 : : £376.5 : x = £135* 9 

625 : 160 : : 376-5 : x = 90* 6 

625 : 260 : : 876*6 : x = 150.10 

£376* 6 



186 DIBTSIBUTITB PKOPOKTION. 

The ran aFth«rltki = £835. ^thawhoUriskuloMeliriak, 
*a M the lam to b« divided lo the ihue of each. The mm b thu 
diTided into porta proportional to S2S, 150, end S50, which m>7 b* 
etooelled b; their conunon fketot SB. 

The followmg method u often conTenient ; — 

225 I 9 9 X X15't = 135' 9 

160 6 6 X 15»I = 90. 6 

250 I 10 10 X 16']=J150»10 

25)£376f6C£15-l £376' 6 

(2) A anm of £1000 was bequeathed to fonr relitlians, and 
b^ an inadTertenc; id the will, it ms slated that they 
were to receive li ii )< i^^ ji of ^^^ >■»& reepectiTeVr- 
How mQch ahotud each receive according to the epirit 
ofthewUl? 
1 = ,\ 6 6 X £66' 13.4 = £400 

I = ,V 4 4X 6G-13'4= 266.13*4 

4 = JV 3 3 X 66-13'* = 200 

i = VV 2 2 X 66-13*4 = 133' 6-8 

T£l)£lO0O{£66'13-4 £T500 

We dWids £1000 in the mntnel ratios of ), i, ), ). The nun of 
these fraeliona = If Is jrreBter than nnltr. ^ ia theretbra or*- 
Jifttmlh at the ina. Dinding £1000 l)rl5, we mnltiplr b]> 6, 4, 
3, S, soccesaiTGlj to ohtun the respective shues. 

1. Divide 84 into putg having the motaa] ratioB of 3, S, 7. 
:. Divide 1100 into parts having the mntaal ratios of 11, 12, 
id, 14. 

8. Divide aline i feet long into parts having the ratio* of the 
first four odd nynlien. 

4. Divide 100 into parts baring the ratios of the cabes of the 
fiiflt three nambeis. 

5. Divide 390 into pexts having the ratios of j, }, }. 

6. Divide 1331 into parts havingtho ratios of the t-ftsproeoi of 
tlie flnt three even numbers. 

T. Appordon a bonie tax of £G'18'S among S joint proprietors, 
who paj in the proportion of the annnal valoea of th«r properties, 
which are £30, £40, and £60 respectively. 

S. A vessel ia divided into 64 eqnal ahares, of which A, B, C, D, 
have 6 shares each; E, 12; F, 16; O, 4; and H the remainder. 
Find their respective shares in snstaining a jmnt lots of £158' 10- 1 . 

9. Divide a profit of £689 among 3 partners, of whom the first 
owns ^, of the joint stock and the second^. 

.»— 10. A, B, C; D, Invest £450, £130, £190, and £110 respeotivelr 



^ 
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},iii & apeenlalian. Hod theii mpectiTe UaUUtlei In s Joint Iom of 
£313-12. 

11. Three partners reepeotiTely claim }, )J, and ,', ot tha pan 
of anadTentaieamoantiiig to£t260. Gire toeachaproportionata 

IS. DiTide 5 ^insas among George, Jamea, and Henry, who 
respectirelj claim ), (, and |, so that thej may have proportionate 

13. An analyua of the manure of diaiolTed bonea girei the 
following reanltB for every 100 parts; — Water, 13'9T; Organia 
Matter, 15-71; Boluble Phosphates, 31-63; Insoluble Phosphates, 
11-43; Sniphate of Lime, 10-63; Sulphnrie Acid, 10-63; Alkaline 
Salts, 1-10 ; Silica, &o., the remainder. Find tba weight of eacli 
in a ton of disiolTed Ixinei. 

14. Oil of Titriol (HO, SO,) contains by weight, 1 of Hydrogen, 
82 of Oxygen, and 32 of Snlphnr. Find the weight of each in a 
gallon of oil of vitricd which weighs 18} lb. 

(3) D, £, and F, gain £564 : D'b capital of £300 has been 
in trade for 6 months ; E'b, which ia £400, for 3 mo. ; 
Fs, which is £500, for 2 mo. find the share of each. 

D, £300x6=1800,9 9x£28'4=£263-ie 

E, 400X3=12006 6x£2B-4=: 169- 4 
P, 500X2 =1000|5 J 6X£28'4= 141 

20)664_ £564 

£28-4 
T)ie me of £300 in tnde for 6 ma. is equiralent to that of 6 times 
£300 for 1 mo. Similarly, £400 for 3 mo. is equiTitent to 3 timei 
£400 for 1 mo. ; and £500 for 2 mo. lo 2 times £500 for 1 mo. 
Taking the time of 1 moDtb alike for D, E, F, we see that the 
sbarca are proportioiul to 1800, I20O, and iODO. 

(4) A commences trade with £3000 : in 3 months B joins 
him with £4000 ; at the end of the next 2 months A 
takes out £1000 ; in 1 mo. after C joins them with£2000, 
and B adds £1500; in 2 mo. after C takes out £600: 
at the end of 12 months they divide £2760 of gain. 
What is the sliare of each ? 

A ha* £3000 in trade for 5 mo., and £2000 for 7 mo. • 
B ' £4000 - ' 3 - and £5500 ' 6 ' 
C ' £2000 - - 2 * and £1600 * 4 - 
, (£3000 X 5 = 15000>29ooo 
■*1. 2000 X 7 = 14000.;-^'''"^ 
J, (£4000 X 3 = ISOOOI^^ 
" \ 6600 X 6 = 33000 J-*^."^ 
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1500 X 4 = 6000 (■'">«" 
29 X Jt32»17*li4 =£962-17'lil 
45 X 32»17-1H = 1478'1U5SJ 
10 X 32 :-17#U * = J28-1U5U 
84 )JE2760 £ 2760. 0^0 

£32-17'lU 

15. In a copartuery, A'b capilal of £400 bat continued foi 9 mo. ; 
b's of £350 for 8 mo. ; Ca of £600 (br 2 mo. Dirids £570 of gun 
among them. 

16. Three cattle-dealers rent a field of 9 acres @£5r acre : A 
pvta in 6 com for 2 months; B, 9 cows for 1 mo. ; C, 12 cows for 
3 mo. Howmoeh does each paj? 

^ 17. At the end of 12 months, D. E, F, having a joint capital of 
£6000, find that thtj bare lost £G!5. D's capital of £35(10 has 
been in trade for 1! mo., E'b of £1500 for 8 ma, and Ps for 4 mo. 
What is the loss of each ? 

18. A and B enter into partnership, the former with £1800, the 
^ latter with £900; In 8 months B adds £300 to his capital. Divide 

a profit of £8t0 between them at tbo end of IS months. 

19, A baa £300 in trade for 7 months, when B joins him with 
£400. At the end of the next 3 mouths C joms them with £300. 
Divide £549 of gain among them after 18 months' trade. 

30. A, B, and C, enter into partnership on Jan. 1, 185G, with a 
capital of £1000 taeh. On Apiil 30, B withdraws £400, and C 
malcea np the snm. On Aug. !8, A withdraws £300, and C mokes 
up the sum. On balandug their books for the year they find they 
have a gun of £365. What is the share of each ? 

SI. Three graziers rent a field &am May 11 to October 19, 1857, 
for £43. A agrees to pay £13 for grazing 12 oxen] B, £18 for 18 
oien ; and C the reroaiuder for 20 oien. To how many days is 
each grazier entitled ; and if the oxen go into the Geld in the order 
A, B, C, on what days do B's and Cs seyerallj enter? 

^- The times are proportional to the sums p^ for 1 ox. A 
pay»£(|;B,£HiC,£Hforlox. 

23. 3 men and 4 boys are loading carta with sand. A man 
takes 7 shovelfuls for a boy's 6, and 4 shovelfuls of a man's = & 
of a boy's. Divide £3"? proportiouitlly among them. 



,.,Cooj^[c 



ALLIflATION. 



In AUigaiioii Medial, the prices of the ingredients are given, 
and the price of the compound is obtained bj finding the 
average price. 

(1) A merchant mixes 45 gallonR of spirits @ 7/i, 20 @ 
6/6, 84 @ 6/8, fuid 21 ^ons of water. What it the 
price of the compound V gal. ? 

45 @ 7/4 = 3308. 

20 .. 6/6 = 130 

84 .. 6/8 = 560 

_21. 

170 ) 1020(6/*' gal. 

The average is thus found bj multiplying each price 
by the corresponding quantity, and finding the sum <rf the 
products by the sum of the quantities. 

1. Tmi the average price of 4 gal. @ 5/, 5 @ 4/, B ® 2/6, and 7 
@8/. 

er We msy thus often find the avenge priee mecelf, withonl 
coneidering lliat the vhole hie been compounded. 

2. Find the average price of 100 lb. rice @ Id. f lb., 300 lb. @ 
2d., 400 @ lid., and 100 ® 4d. 

S. Find the price f gaL of a mixtore of sjurits of &0 gaL 9 4/S, 
40 ® 4/2, 45 @ 4/4. 

4. Find the average price of 23 qr. vrhest ® 40/, S2 @ 46/, IS 
@ 69/, 24 @ 38/, and 17 ® 50/. 

fi. On Feb. 6, 1 850, the following quantities ol wbeai weie sold at 
the six highest prices in the Edinbni^h Grun Market: — 8 quarters @ 
ee/i 4 @ 84/; 21 @ 78/; 13 @ 76/; 1 ® 75/; 2 ® 74/. Find the 
average price y qr. ae deduced from these prices and quantitiei. 

In Alligation AUemole, we find the proportional quantities 
of ingredients of given prices which will produce a compound 
of a given price. 

(2) Mil spirits @ 8/3, 7/9, 6/6, and 8/4 V gal. so that the 
compound may be worth 8/ V gal. 



f 78-1 3 X 78 = 

*"i 99 J 18 X 99 = 
L 100 -I 3 X 100 = 



8-14 
•3-1 3 
«J S 

•0 -I 18 



X 99 = 297 
X 100 = 1800 

28) 2688 



W« upr«M the prieM inlha tame mine. 

To obtain * compannd U EI6d. we miut mix tiro tngredienti, of 
which ths one li dnrer vti tha other cheaper Chan the com- 
poand. 

Ws mar. *• to Method I., ooimect TBd. with aM., and 93d. 
with lOOd. 

Th» act of Ihni amnectiRjr or binding tha prieee togtthtr ii tha 
rtaion yihj the rule is termed JU^;n(«Mi. 

If spirits worth 99d. » pil. are sold @ 96d. thtn will be a Ion 
of Sd., and if spirits worth T8d. are sold @ 96d. there will be a gain 
of ISd. Since 18 x Sd. = 3 X ISd., the Iom on IS nJlons worth 
B9d. will baliDce tbe gun on 3 gallons worth TSd. We therefors 
write the difference between 9G and TS or IB opposite its altemata 
Mtmbei 99 ; and the dilTerence between 99 and 96 or 3 opposite ill 
tiUernaU number 78. We proceed aimilarlj with 93d. uid lOOd. 

In Method II. wa mav connect 99d. with 93d. and TSd. with 
lOOd. 

When the differences batween tha price of the compoiuid and that 
of a dearer and of ■ cheaper in^edietit eoonected together are ejuoZ, 
we maj take any egwd qaantily of each of the lattU' ; thos, instaad 
of 3, 3,4, 13, weina7takeB,z,l, IS, wharesmajbeanjqaautit^. 
3. Find tbe proportional qnsntitieB of sagar ® fid. and Sd. that 
mnflt be sold to make the average price Td. ff lb. 

7. What proportional quantities of potatoes ® 2/, 8/, and 3/6 f 
bnshel most be sold to make the average price .2/9 ^ hushel ? 

8. Mix tea @ 4/6, 4f2, S/4, and 8/9 r lb., so that the compoimid 
laty be worth 3/1 1 f lb. 

9. What proportional qnantitieB of wine ® 15/, 1!/, 18/, 19/, and 
21/rgaL most be sold to make the aTerage prico 16/ y gal.? 

a worth 5/ 



3— I 3X3 = 9® 33d. 
3 I -i 13 X » = 39 .. 53iJ. 



&3 1—1 13 
63-) 27 

73 -1 7 



X 3 = 81 .. 63d. 



f33-,-l 13 + 3=16X|i= m®l 
-oJ63 -t 13 =13Xii= 8,'i ■• ( 

°"i 63 -I 27 = 27 X « = 161* .. ( 

[73-1 -J 27 -f 7 = 34 21 .. ', 

— ■ - - ^,g jjroportionil qnmtities ta toTtntrly, wo 
ratio of the given quaatit7 to ita conesp 

ititT. 

tn the qnuitit; of the compound is given, (r« mnl- 
iousl qnuilitiea by the ratio of the given qiuntitj 



. 63d. 
. 73d. 
Having foimd the jiroportionil qnmtities ta toTtntrly, we multi- 
ply them by the ratio of the given qnantity to it- " — 

proportional quantitv 
Similarly, wUen tn 
tipir the proportiousl qnuilitiea by the ratio of the given qiuntitj 
to the sum of the proportional qoantitiea. 

10. EoTT much wheat @ 42/ and 56/ must be sold vltb 13 qr. of 
wheat (gl 60/ to make the avorage price SO/ ^ qr. ? 

11. How much sugar @ lOd. and lid. must be mixed with 9 lb. 
of !d. sugar to make the whole worth S^d. ? 

] 2. How manj gallcau of water must be mixed widi 63 gaUona 
of Bpirita@ 8/ BO that the prime coeC maj be T/y gaL? 

KT We alUgate 8/ with 0. Or we may solve this by proportion, 
7:8:: 63": 7!.' ,'. Number of g»L otw«ter = 7S — 63. 
13. How many gallons of water must be mixed with 47^ gallons 
of BpiriCs @ 6/8 to make the prime cost 5/ y gal. ? 

H. How many gallons of each kind of wine @ lS/3, 16/1, 17/3, 
and 18/1, mnst be sold to make the average price of 154 gallons 
17/rgal.? 

15. The Sped Re Gravity of an allor of gold and copper is 16-60, 
while that of gold is 19-3, and that (^copper 9. Find the weight 
of gold and copper in 144 oz. of the alloy. 

16. A crown made of gold and silver weighs ISO oz. and displaces 
I3'834cnb. in. of water. Bad it been gold it would have displaced 
13-96 cab. in. of water, and had it been silver It woold have displaced 
28-04 cab. in. Find the weight of gold and silver in the crown. 

^F This question is founded on the story of Archimedea and 
Hiero. Hiero had given a eoidsmith a certiiin qUBalily of gold to 
make a cidkii. In conrse oi time, the irtifioer presented a crown 
of the same weiglit as that of the qnantity of ^Id ; bnt at Hiero 
suspected a fraud, he requested ArchimedeB to disco ver if any baser 
meUI had been allowed with the gold. Archimedes considered that 
if the croirn contained any metal lighter than gold, it woald be 
larger than a pure gold crown of the ai ' ' ' "'"~ "" 



70. BABIEB. 

In Bartek, two putieamatiully give goodi of epuiJ value in 
exdumge* 

(1) Eichuiged 164 lb. of tea ® 4/8 V lb. for coffee @ 
1/7 V lb. How many lb, of coffee were received ? 

X lb. of coffee @ 1/7 = 164 lb. of tea @ 4/8. 

(2) Id retnni for 146 qr. wheat Ig 



Dunlop. How roKDj cwt. of eacb were receired? 

6 X s'e = 528 
6X 60=300 

828s. = the price of 1 parcel of both kind* 
of dteeae in the given proportional qnantitiei. 
X parcels @ 828s. = 146 qr. @ 70/ = lOKOt. 

" = ^-- = *«i" = 12M ^'^• 

Each parcel contauu 6 cwt. of Wilts and 5 cwt. of Dnulop. 

cirtoT. lb. 

6 X 12^ = 74,^ cwt. = 74»0» 6|( Wiltt. 
6 X 12^^ = 6Ii3| cwt. = 61-2-24^ Dunlop. 
p^f j 74A cwt. ®m= 6517A«. 
■' X 611« cwt. @ 60/ = 37Q2 HB- 



1, Bow many yd. of oloth® 2/3 are worth 54 lb. of tea® 4/1? 
3. What ia Uta price f yd. of doth, of wMoh 200 yd. are worth 
2 cwt. 2 qr. 55 lb. ® 93/4 r cwt. ? 

3. How many gallona of brandy® 24/6 y gal. are worth 35doa. 
loavei of refined sugar, each 16 lb. ® 70/ tf cwt. ? 

4. Exchanged a tierce of sngar weighing 8 cwt. 3 qr. 14 lb. fox 
31 cwt qr. T lb. rice ® 18/ y cwt. Find the price of the Eusar 

rib. 

6. How many yd. of linen cambric ® G/6 most be given in ex- 
ebange fbr Ifi doKen paira of bootafii Ifl/f pufiand 13 doaen pairs 
ofihoes® S/vpair? 
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70* ^' -^ i"^n> "Iko hu nm an aocotmt witti ft grocet foi 13J lb. 

tea @ 4/2, 60 lb. engar @ e^d., 3i lb. coffee @ 1/8, and 13 dnmis of 
mlttnSi rueina, eacli 20 lb., @ lid. ^ lb., bas a contra-acconnt of 
23 dozen loaves & TJd- f loaf. Hon manj' toavee @ SJd. irill 
settle tbe accAont? 

T. A dairyman, who bas Bapplied a baker vitb 90 pints of milk 
@ 21d., 13i pints of cream ® lOd., and 80 lb. of butler @ lOd., 
agrees to take an eqnal number of loaves @ 7d. and 7id. How 
many of each does he get 1 

8. Exchanged 28 lb. of tea @ 4/2 for coffee, and got 5 lb. oT 
coffee for 2 lb. of tea. How mauy lb. of coffee were got, and what 
was its pricey lb.? 

9. Id retnni for 80 qr. barley @ 56/ f qr., } of tbe value was re- 
ceived in bone-dost ® £S"S ^ ton, and tbe rest in money. How 
much money and how many tons of bone-dust vrere received ? 

10. In return for 165 owt. flonr @ 15/ f cwt., an agent received 
3 chests of tea, each 81 lb., @ 4/4 ^ lb., and 8 doz. loaves of re- 
fined sagar, each 19| lb. What was sugar y lb. ? 

11. In return for 14 cwt. 2 qr. 201b. Glo'stercbeeseSlTT/fOWt.; 
beef <g) 8d. f lb., and mutton @ ^i.f lb., were received in the 
ratio of 7 lb. of beef fbt every 3 lb. of motton- How much of 
each was received? 

12. Exchanged 6 owt. 2 qr. 3 lb. galmon @ 1/6 f lb., 20 tor- 
hots @ 4^, 16 dozen haddocks @ 4/6 ^ doz., and 13 pints of 
sbrimps@6d., lor 2 cows @ fS'lS each, 160 lb. beef i3i7)d., 240 
lb. pork @5d., and 60 puis of fowls @ 3/9 y pur. How many lb. 
of mutton ® 7d. must be given for the balance ? 



CHAIN BULK 

(1) If 6 pbeasaDts are worth 4 grouse ; 5 grouse, 8 par- 
tridges ; 2 partridges, 5 snipes ; how many snipes may 
be had for 10 pheasants? 

cc snipes = 10 pheassnts 
6 pheasants =: 4 grouse 
6 grouse = 8 partridges 
2 partridges ^ 5 Goipes 
Having arranged the paira of equal valua or eqia^om, so 
that niunbers of the same name are on different sides, we 
examine the equations as follows . — 
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71. 



1 partridge =f ie^"^ . 1= »AA^ 

•^ _ * or 5 pheu&nts ) axe 






'd 



8 partridgeg > _ e x s , , 

or5 ^UM ; i- • pheasMt 

1 groiue ^ |-^ 10 phearonts 

Wa eee then thftt the number of snipes ^ 10 pheasants is 
obtained by dividiug the product of the numberB on one ude 
b; the proQDCt of tfioee on the other. 

N? of snipes = '^tx^ix'e"' ' '''"'^'' ^J canMlling ^ 32. 

This method IB tnown aa the Chain Bdlg. Each equation 

ii a Unk in the chain ; each link begins with the name with 

which the preceding link ended, and^ the chain is complete 

when the last ends with the nanu in the first link, wnose. 

nnmber is wanted. f 

(2) How many franca are = a Uc of 100,000 mpees, 

1/101 ; 25-22 francs being = £1. 

X ftancB = 100,000 rupees 
1 rupee ^ 89 f. 
960 f. = 2522 francs 

a> = ^^x^ = 233810A francs. 
1. 9 old ale gallons = 11 old wine galloDs of which 9 = 20 
Bcotch pints, and 8 Scotch pints ^ 3 Imperial gallons. How loany 
Imperial gallons = 54 ale gallons? 

!. How many Unlithgoiv barley firlota ^ 3 Winchester bnshels 
of which S3 ^ 32 Impefial bushels or Linlithgow wheat firlots, 
and 16 Linlithgow wheati&rlota ^ 11 LinUtbgow barley firloti? 

3. How many Scotch slnu = 100 Irish acrea, 121 Irish acres 
:=196 Imperial acres, and 126^mperia1 acres ^=100 Scotch acres? 

4. 8 Scotch miles ^ 9 Impenttfrnij^ ; 14 Imperial miles ^ 11 
Irish miles. How many Iiish milee^IlS Scotch miles? 

^T The mutual ratios in the^fticedlue esamples are conrenient 

approximationt. y^ 

6. 2 quarts of plnma are Aorth 3 of pears ; 6 of pears ^ 5 of 

apples i 8 of apples cost 2/4. ^ind the pries of 3 quarts of plama. 

e. In 1855, the matual i»tfbs of the weights of bales of cotton 

imported at Liverpool trom the following places were as follow ;. — 

2 from Bombay = S from Egypt; 9 Brazil = 4 United States; 7 

Brazil = G Eini* ; 7 Calcutta = 5 Madras ; 14 United Slates = 

\ii Madras. Uow many from Calcutta were = 50 from Bombay ? 
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g the aTgrage weight of the IhJm of cotton im- 
ported ftt Lirerpool in 1843, the following were olitained: — OS from 
"^ypt = 69 from W. Indiei; 36 from Alabama =: 43 &om the 

xiland U. States, from which 207 = 350 &om Egypt; 91 &om 
Llaboma =: 215 fiom Biazil, from which 27 := 13 fiom E. Indies. 
•'How manj from W. Indies =; 165 &x)m E. Indies ? 

8. From the Imperial averages for the week ending 30th April 
1867, it appeared that the price of 39 qmuiera of bariej' ^ that of 
73 of oats; 68of t)arIe7 = 73ofheaDS; 27 of beans = 28 of pease; 
39 of wheat = 58 of^e, of which 153 = 143 of peosa. How 
manj qoarters of whelt = 638 of oats? 

9. 4 talent* were ^ 375 lb. BToir., and each talent oootuaed 
3000 shekels. Find tUe weight of ■ Bhekel in oz. avoir. 

10. S73 qnarters of Vheat = 638 of oats, of which 73 = 39 of 
barlejr, sold @ i2fJ ^ quarter. Find the price of 1 quarter of wheat. 

11. B; a comporiaqii of the apothecaries' grains of difFenent 
countries, it was Jjiun that 17 German =; 20 British ; 86 German 
:= 80 Neapolitan!; 37 Spanish := 45 Aastrian ; and 185 Spanish = 

\ 172 Neapolitan. \ How many BritiBh ^ 90 Aastrian? 

\ 12. A mile = 60 chuns = 63360 inches; a chain =: 100 links. 

\ How m any ia tfes are in a link ? 

J 13. 176 lb. troy = 144 lb. avoir., each 7000 grains, of which 

/ 3608 ^iGilogue mark. Howmany ODlogneniarkB=:45l Ib.troy? 

14. IfafRelra = 39-37079in.betakenas jg^g^oi^of the eartb's 

dtcnmference, how many miles are in the earth's circnraference ? 

\ 16i 4 nantical miles = a German mile ; the earth'* ciiciimfer- 

\ encef cimtaJns 5400 German miles = 40,000,000 metres. How 

Vrauy feet ore in a nantical mile ? 



7a. EXCHANGE. 

ExcHAMQE is the method of changing the money of one 
conntrj into that of another. 

The Far (f Exdta.'oge la the red comparatiTe raloe of the 
money of two countries, estimated by the weight and fineness 
of the coins. 

The CooTte of Exekange ia the comparative value of the 
money of two coontries, which flactnatea according to thu 
cinnmstances of commerce. 

^— fihExchsoge, £t is generally adopted u the unit of oomparlsoD. 
ThqS, the par of eichonce with France is 25 francs 22^ centimea 
B^l. When£l ia themut, theeqniralent In/orfv^moDeyinrUi 



k, in the couna t^ eichuige ; thni, £1 mtj b« axobinged at odb Ums 
for Zl tt. 30 c, and it another for 2S tr. 50 c. When a foreign coin 
is taken u the nnit, the equivalent in rterJmg varia in the oonraa 
of exchange; thus, while the par with Kaples le 9Ei|d. ^ ducat, tlie 
exchange maj at one time be 38d., and at another 40d. ^ ducat. 
Canada. — AccountB are kept ini, S. D. Ciarenry, of which 
£1, being taken as ^4 dollars of the Nominal viiaa oi i\6 
each, is = 18/ sterling. Hence the nominal par is £100 cur- 
rency ^ £90 sterlbg. But as the real aTersge value of the 
dollar is 4/2, £1 currency = 16/8 sterling, ana the real par is 
£106 currency = £90 sterling. The Nominal Par is takeo as 
the standard, and a Premium is added to show the course of 
exchange. At a premium of 8 °/s, £108 ciirrency^:£90 sterling. 

Webt Indies.— The old oorrencies are now superseded by 
sterling. Of the foreign coins in circulation, the principal are 
the doUar ^ 4/2, and the doubloon =: £3*4. 

(1) How much sterling is ^ £327 currency, at a premiam 
of 9 7.? 

Bi/ A4 C*4in Kulr. 

£109™*^ : : £90 r 

X = ^^^ = £300 Ster. 
(S) How mach currency is = £8460 sterling, at s premium 
of9i7.? 

#qn""f^ifin fff^l'^. r-J^""- ^=«460Ster. 
£90 : £8460 : : £1091 = ^ or j ster.£90=£1091Curr. 

1. How much currency will an emigrant to Canada receive for 
£135<7<e sterling, at a ptem. of 8} 7.? 

2. An emigiaut on amving at Toronto changes 6 crowns, 7 
hf.-crowns, 37 shillings, and 5 sixpences sterling, to cnrrency, @ 
the rate of 15d. for 1/ sterling. How mneh currency does he 
receive? 

3. How much steriing is = £324-2-3 currency, remitted ftom 
Montreal, at a premium of 8 °U 7 

4. An agent at Quebec wishes to renut to his employer in Lou- 
don £489-13-l}d. To how much sterling will this be equal at a 
premium of 8} 7s f 

6. How many dollars @ 4/2, or how many doubloons @ £3-4, 
must a Jamaica merehaot receive from his cerreHpondant at Cub«, 
who is due £3S0? 
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'* 6. An agent cbanges 3000 doUan to sterling @ 4/2 f dolUr, M 
EingetOD, Jamaica, on embarkiog foe Hali&x, NoTa Scotia, and on 
Mriving changes the sterling to cunency ® 8 °U prcminm. How 
much cmrency doe« he receivs ? 

United States. — Acconnta are kept in dollars and cents. 
10e«nta*=ldiiiie; 10 dimes= 1 dofkr* ($) ; 10 dollars = 1 

eagle. The par of exchange, deduced from the gold coins, is 
ki t= 4/li nearly ; from the sUver coins, $1 = 4[2i nearly. 
In coBtom-house Taluatione, $1 = 4/2. The nommal par of 
exchange is $1 = 4/6 ; hence, $40 = £9, or ftlOO = £22:.10. 
We take the nominal par as the standard, and add a premium 
to $100 ; thus, at a premium of 9} % $109) = £22*10. 

(3) How much Sterling is in $1 11 -55, at a premium of 9^ 'IJi 

ft % 

109125 i 111-55 : : £22-10 : x = £23. 

(4) How many $ are in £2560, at a premium of 9 7c ? 

22»I0 : 2560 : : 109 : « = $12401-77J. 
T. How much steriing is in (3390, remittod &om New Yoik, at 
a preminm of 8 °/o ^ 

8. Haw mnch sterling is in |994'25, remitted from Philadelphia, 

at a preminm of 9} 'L ? 

9. How manj % are received at Boston for £738, at a premium 
of9|r/c? 

10. How many ) are in £7659, receiTcd at New Orleans, at a 
premium of 10 °\,1 



fl. to. < fl- a!=£999-6 

£l:£999-12;;10:'50;!c=10829fl. or-< JEI =650kr. 

(kr.60=lfl. 

(6) A merchant remits 717 thalers 12 groschen from 

Berlin, at the rate of 6 thalers 24 groschen V £1. To 

how much sterling is this equiyaJent? 

%'M : TVl-Xi ; : 1 : «=£105»10 orJ ^^ f.^"'*"^ 
* Tht names of the coina quoted in Eichangea sre pot In ItoUa. 



ISO EXCHAKaS. 

I* (7) How numr dollars mar be had at Malaga Tor 
£809'15'10, at 4/2 V dollar? 

4/2: £609-15.10 :n'!':« = 3887 or^ ft'=lS^' 

(8) What is the Tftloe in Bterlipg of 733 oncie, remitted 
from Palermo, @ 10/6 V oDcia? 
and.. (£x =733 one 

1 : 733 : : 10/5 : : fSSUlS'S or { onc.l = 125 d. 
(d.240=l£ 

FbANCE ; Belgiuh. —Accounts are kept in franca and cen- 
times. 100 eaaimet = 1 Jranc = 9\i. nearly. The par of 
eichange, deduced from the gold coins, is 25 fr. 22| c. per £1 ; 
and from the silver cobs, 25 fr. 57 c. per £1. The franc 
weighs 6 grammes, and is coined of silver -^ fine. 

11. How manj francs ore ^ £525''10''G, ramitted to Marseilles, 
9 25fr. S3a.^£l? 

12. How many franca mnst be remitted from Bnusels to pay a 
binof£987-U'6, ® 25 fr. 10 c y £1 ? 

13. How much sterling mnst be remitted to Paris to settle an 
account of 9900 francs, @ 24 fr. 75 c. f £1 ? 

14. Howmucb sterling must be sent to Antwerp to be eqairaloit 
to 25663 fr. 75 c, @ 24 fr. 50 a. v £11 

Holland. — 5 cenfi =: 1 stiver ; 20 stivers or 100 cents = 
1 ,^orm or guilder = lyS. Par of eichauge, 12 florins ^ £1. 

15. How many florins mnst be paid at Amsterdam in order to 
liqoidale a debt of IISOO'S ; ezch. 12 fl. 6 o. y £1 ? 

16. A merchant at Oonda consigns cheese to tbe amoont of 
8993 florins to an agent in Scotland. How mnch sterling mnst 
the latter remit ® 1 1 fl. 50 c f £1 7 

SwirzEULAND. — 10 rappen =: 1 batz; 10 batzen = IJrane 
1= 1/2 nearly. The French coinage is also used. 

17. A London jeweller remits £T0I''I2<'6 to a watchmaker in 
Geneva @ 25 fr. 30 c. f £1. How many francs does the Utter 
receive? 

16. A merchant of Geneva, on coming to Beme, changes SIS 
French to Swiss francs @ 148 French Tor 100 Swiss francs. How 
many Swiss francs does lie receive ? 

AusTBiA. — 4 pfennmgs ^ 1 kreuaer; 20 krenzers ^ 1 
Ewansiger ; 3 Ewanzigers or 60 kreozers = 1 fiorin ;= 2/0) 
nearly. Par of exchange, 9 fl. 60 kr. = £1. 
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72* 1^' How many florins iriU be reoeiTBd at Tionna for £786-14-6, 
oich. lOfl. 30kr. ril? 

SO. The BDm of 19868 fl. is remitted from Angsbnrg in BaToris, 
irhere the Anstrion coinaga is used. Find the Tslae in sterling 
® 10 fl. 45 ki. ^ £1. 

Southern Gekhant. — 4pfeniiingB=ljtreu«er; SOkreuzera 
= 1 florin = IjB nearly. Par of exchange, 120J fl. = £10. 

31. Bow many florins will be received at Frankfort-on-thG' 
Maine for £767, exch. 119}? 

33. An agent at Mtrnich remitted 2241 florins. Find the ralne 
in steriing, exch. 124). 

Prussia ; Hanover, fie— 12 pfennings = I groschen; 30 

froachen = 1 thaUr = 2/l(^ nearlv. Par of eschtuige, 6 thai. 
7gr. = £1. 

23. How many thalers may he had at Dantzio for £726-16-8, 
exch. 6 th. 20gr.¥ 

34. How mnch steeling is = 36473 th. 20 gr. remitted fhim 
Hanover, exch. 6 th. 10 gr. ? 

BrsTnen, — 5 echwaren ^ 1 grote ; 72 erotes = 1 rixdollar 
= 3/3) nearlj. Par of exchange, 609 r. d. = £100. 

35. How many r d. may he had at Bremen for £575, exch. 608 ? 
26. How much sterling is := 1517 r. d. 36 gr. remitted from 

Oldenhnrg, where the Bremen com^^ is nsed, exch. 607 ? 

Hambarg; Lubec. — 12 pfennings = 1 lehilUng ; 16 schil- 
lings = 1 marlc. Money is distinguished into Baneo and 
Ctarency. Banco is nsed in Hamburg in exchanges in whole- 
sale transactions and in Bank huainess. Currency consists of 
coins in circulation ; the marks current of Hamburg and 
Lubec are, from the latter, termed marks IaA. The agio or 
difference between banco and currency varies from 20 to 25 "h. 
Par of exchange, 13 mk, 101 8chi banco = £1; 1 mark 
banco =: 1/5) nearly; 1 mark current ^ l/2i nearly. 

37. How many mk. banco are ^ £876-8, exch. 13 mk. 4 ich. ? 

33. How much sterling will he received in London for 27783 mk. 
banco, remitted through the Bank of Hamburg, exch. 13 mk. 
12} sch.? 

39. A merchant pays 6461 mk. curr. into the Bank of Hamburg. 
How mnch banco is entered on the books, agio being 34} °/,? 
(124i mk. cuTT. = 100 mk. banco.) 

30. A wholesale merchant in Hamburg delntB hia agent at Lnbeo 
to the amount of 2400 mk. banco. To bow many mk. Lnb. is this 
eqnivalent, agio 213 °'<>^ 



1S2 EXCHANGE. 

t( Denuare:. — 16 tkUUngi = 1 mark ; 6 rau-ks = 1 lUgtbanh 
dollar = 2pl nearly. Par of exchange, 9 R. d. 10 sk. = £1, 

NOBWAY. — 24 ikillingg = 1 mark ; 5 marks = 1 tpeeiet 
doUar^ 4/5 nearly. Par of eichanee, 4 sp. d. 53 Bk. ^ £1. 

Sweden. — 48 slalUngs = 1 rixdmar banco ^ 1/8 nearly. 
Exchanges are generally effected through Hamburg. 

31. How niaii7 Sigsbank dotlara arein £432,reinittedtoC(^ien- 
hagen; exch. 9 H. d. lOsk. yXl? 

32. How many species dollars are in £1050<]0, remitted to the 
Bank of Norway at Trondheim ; exoh. 4 ap. doll. 53 sk. v f 1 ? 

33. How much Bterling is ^ 5300 species dollars, remitted 
through a branch of the Bank of Norway at Bergen ; exch. 4 sp. 
doll. 50 sk. r £1 ? 

84. How much sterling is = 740 riidollara banco, sent from 
Btockholm; exch. 12 r. d. 16 sk. banco f£J1 

RUBBIA.— 100 copect = 1 ruble = 3/11. 

35. A. British merchant Bends £B67-14>S to an agent »i St 
Fetenburg; what dues the latter receiTa$3/IJf ruble? 

36. How much sterling mnst be remitted to Bigalo disohaige a 
UUof 1200 Ko 50 c. @3/li? 

PoETUQAL.— 1000 reaa = 1 mUrea (J) = 4/91 nearly. 

37. How much sterling is = a conto or 1000 Vt remitted from 
Oporto @i 66d. r *' ? 

38. How many 9 are = £2270, sent to Lisbon @i S6fd. y 91 ? 

Spain. — 34 maravedis =: 1 real vellon; 20 reals vellon ^ 
1 ?iard dollar = 4/2 nearly. 

Gibraltar. — 16 quartos ^ 1 real cnrrent ; 12 reab current 
= 1 hard dollar. 

39. A soldier on landing at Qibraltar changed 23 hf. bot. to 
dollars @ 60d. y dollar. How many did he receive? 

40. How mnch sterling most be remitted to Madrid to discharge 
an account of 1230 reals @ 50Jd. f doUar? 

Adstrian Italy.— 100 eeiUenm = 1 Zavi = Sjcl. nearly. 
Par of exchange, 29 1. 52 c. = £1 or 48!d. = 6 Aostrian lire. 

SARDraiA.— 100 centeeimi ^ 1 lira nuova zn 9id. nearly 
= French franc. Par of exchange, 25 1. 22 c. = £1. 

Tuscany. — 100 cenferimi=: I fira = TJd. nearly. Par of 
eichange,30I. G8c. = £l. 

41. How many Anatrianlire are ^ £375*10, remitted to Milanj 
exch. 29 L G2 e. r £1 ? 
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73, 42. How manj AiiEtrluillTeBi« = £341-6,raiiuttedtoVenk«; 

mah. 4ejd. for 6 AoBtriaD lire? 

43. HotT mnch sterling is in 2300 lire naore, remitted from 
Geoos ; eich. 25 1. 30 c »■ £1 ? 

44. How mach sterling is in 4690 Tnacan lire, remitted from 
Florence ; eioh. 30 L 60 c. »■ £1 ? 

Roman States. — 10bajoccbi=:lt)tMfo; 10paoIi=:l»cudb 
or crown ^ 4J2 nearly. Par of ezcnange, 48 paoli or paiUs 
= £1. 

45. On visiting B«me, an Englishman changes £37-12-6. How 
manj paols does lie receive at the rate of 47} paols f £11 

43. How mucb sterling is := 3697 aoadi, 68 bsj., remitted fh>m 
Ancona, at the rate of 48 pauls y £1 7 
Naples.— 100 grani = 1 ducai = 3/3| nearly. 
Sicily.— 600 grani = 1 onda = 10/3i nearly. 

47. A merchant in Naples receives a bill from London to the 
amoimt of £861. To how many ducats is this eqnalj exob. 4]d. 
f ducat? 

48. How much sterling is = 846 oncie; esch. ISSd.yonda? 
Turkey. — IDparaa^ljniufre^d. ; about 120 piast.^fl. 
EoVPT. — 40paraB=Ijna»(re=2|d.; • 100 - =£1. 

49. A traveller pays an interpreter at Constantinople the som 
of 500 piastres. What is the value in sterling at 120 piastres y £1 ? 

50. Change £125-10 to piastres at AlexandiiaSS?} piastres v£l . 
Gkeecb.— 100 lepta ^ 1 drachma = 8Jd. nearly. Par of 

eichaoge, 28 dr. 15 Ip. = £1. 

51. Find the diffocezice in Sterling and m Greek money between 
£44-16 and 1317 dr. 42 Ip., exch. at par. 

East Indies.— 12 pice = 1 anna; 16 annas i= 1 rupee = 
I/IOJ. 

52. A Calcutta merchant makes a payment of a lac or 100,000 
rnpees. Find the amotmt in sterling @ VlOi. 

53. Sent to Bombay goods worth £299-16-3. To how nuui7 
rupees is this equivalent @ iJlO} each? 

China. — 1000 le or cash =i 1 fcanjr or tael, reckoned by tbo 
East India Company @ 6/8. 720 taels = 1000 dollars of 
4/91 nearly. 

54. How mncJi sterling is i= 5400 taels, peXi at Canton, reck- 
oning them @i 6/S each ? 

55. A merchant of Hongkong sella goods to the amount of £848 
• 13-4. How many taels does he rec^ve S 6/8 each? 

a 2,. 



lU EZCHAMOE. 

7fltlMI>atlCT EXCBANQES between two eonntriea *re effected 
throngh the mediiun of another. It U wldom that the mediam 
U e0»et«d throogh more than om intermedute place. 

(9) How much aterlmg mint be paid in London to f^j 
749 Rigabank dollats in Copenhageo through the mo- 
dinm of Hamborg ; eich. 13 mk. 6 ich. Mnco=£t ; 
200 R. d. = 300 mk. banco. 



tl4XM0 



: £84. 



66. Bow many ftancs^ £200, sent to Pari* thnngfaHamlmrg; 
ezeh. 13 mk. 14 ich. banco = £1 ; 185 fr. = lOOisk.? 

S7. Find the nnmbei: of mk. cnir. ^ £180, remitted through 
Hambnrg; exch. IStnk. 12«ch. banco = £1; agio 20 7>- 

68. How much iterlltig muBt be remitted to Beme thnmgh Paris 
to be equivalent to 6325 SwiH fiaaca ; exch. 25 &. 30 c v £1 ; 
and 1 4S Fiench = 1 00 Swiss franoB ? 

69. How mnch steriing is ^ 60,180 paraa ; exch. between Con- 
■tan^ople and Tienna, 210 paia<:=1 florin; between Vienna and 
Loudon, 9 fl. 60 kr. = £1 7 

eo. How much sterling is = 630 th. T) gr. ; ezcbfttige lietween 
Berlin and Paris, 3 fr. 60 c. f 1 th. ; between Paris and London, 
S& ft. 20 0. r £1 ? 



INVOLUTION. 



The coDtinned product thus obtained is termed a Pouer of 
the given nnraber; and the number of times the number is 
used as a factor denotes the Imkx of the power. Thus 
2X2X2X2X2X2 = 64 = *m*A power ofa = 2". 

(1) Find the teverUh power of 27. 

27 X 27 X 27 X 27 X 27 X 27 X 27 = 10,460,353,203 
Instead of multipljiog by tlie number Euccessiveljiwe maj 
use those powers of which the sum of the indices is equal 
to the index of the required power ; thus, 
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, 27X27X27 = . . . . 19,683 =27" 

19683 X 19683 = 387,420,489 = 27'X27» = 27* 
387420489X27 = 10,460,353,203 = 27«X27 =27' 
Find the following powers : — 

1. 17- I 4. 98* I 7. 11' I 10. 13- 

2. 32' 6. 99* 8. 15» 11. 309* 

3. 36' I 6. 101' I 9. 14' ! 12. 1002* 

(2) Find the mrrt power of ff. 

13- (I)' I 15. (»)' I 17. ({)' I 19. (1)' 
14. (A)' I 16. (H)' I 18. CtV)' I 20. (ii)* 

(3) Elttd the 5th power of 1025 true to 6 decimal placaa 
(Bee § 39.) 

1025 X1026 = 1050625 
l-050e25XlO25 = 1076891 
1076891X1050625= 1 -131408 . 



23. 1-03' .. 4 .. I 26. 1036">.. 7 .. | 29. 9-999* .. 4 .. 
30. Find the area of a flooT 19$ fL square.* 
3t. find the cntnc content of a die nhoae tdde is }| inch. 
S2. How manj sq, ft. are contaiaad in the aretira, SO Greek ft. 

(each l'0n46 ft.) square? 

33. How many sq. yd. are in the are, 10 metre* (each, 8987079 
iiL) Bqnsre? 

34. Find how many cub. ft are in the (Hr« or aihie metre. 

35. Bow many flagstones 1 4 in. square will be required to floor 
a kitchen 21 ft. square ? 

36. Find how many cubes U inch in the side can be eat ont 
of 7 cab. ft. 74 cab. in., allowing 3 cub. in. for waste. 

Cirdet are proportional to the sqciexs ofthar diameUra. 

37. How many times is a circle 27 ft. in diameter as large as 
another 15 in. in diameter? 

33. The paving of a drcnlor fiooi 256 ft. in diameter cost £9< 
I3''4 ; what cost the paving of a similar Soor 38-4 ft. in diameter ? 

■ When we nj a surface Is 19! ft. tqaare, we mean it ettiloins ISj 
I9| vpiare ft. A surface ID ft. tjuare Is 10 times as large as a anr. 
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1^ l^lttreiore fircportiondllo lAe coMta cf their d>ameter$. 

S9. Tltewelglit of a metallio ball } inch in diamotai is *398 os. 
Find tae weight of another of the same metal j inch in diameteT. 

40. A ball { inch in diameter dUpUcea '128 oe. of water; hoir 
many oi. will another 3} in. in diameter displace 7 

11. How many dmei it the Earth, whowmeaa.diai]ieteTiflT912 
miles, as large aa the Moon, whoae diamoter is 2140 miles? 

A body, in faUing, travtntt 161 ft. during At firit itamd, 
4 X 16'lft.intwoiecondt, andio on, the trAOiatraveried being 
pmportiiMai to the squisEB or the thus. 
43. ThiODgb what space will a body fall in !) Eecdnda? 
43. To what height most an aeronaat ascend eo that a hall let 
Ml from bis balloon may reach the ground in the quarter of a 
minute? 

I. The iquare of the tttm of too waiAeei 9+' 

is = tA« tuni of fleir tijaaru inereaetA by 9+7 

ttciee their pToduO.* gi J.SX7 

Thai, (9 + 7)' = 9* +2 X 9 X 7 + 7> 9X7 +7« 

or 16' = 81+m + 49 = 206. 9'+3(»X7)+7« 



II. The equare t^ the difference of (too 9—7 
namier* it=ilhe turn of their ijuuru dimxn- 9 — 7 
iehedhy twice their prodvcL* gi gyj 

Thns,(9 — 7)-'=9' — 2X9X7+7' —9X7+7' 

or B>=8l-136 + 49 = 4. 9'-2t9X7)+7« 

Kmilarly, (60 — 4)"=50'— 2X60X4 + 4> 
or 46* =3500-400+16 = 2116. 

III. The product of the lum and the differ- 9 + 7 
ena of too nvmberi if =: (As difference of 9 — 7 
their iqttare$,* 91 j_9 y 7 

Thns, (9 + 7) X {9 — 7) = 9'— 7' — g X 7— 7» 
or 16 X 3 = 81 — 49 = 33. (^ ITtT 



MHilioiis are more conveniently remembered in their 

I. (o + t)» = at + 2ai + i» 
II. {a—b]* = a* — Sab + b* 
IIL lfl + b)(fl — b)^a*—b* 
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From III., we obtaJn & conTsnient msthod for abtuniiig the 
Bqnara of* number taerUaUg.* 

By in. (77 + 3) X (77 — 8) = 77»— 8* ' 

Hence (77-1-3) X (77 — 3) + 8- = 77' 
or 80 X 7* -|- 3' = 77« 

Find the difference between the siren nnmber and • nnin* 
hit ae*i it ending in. 0. Take a Uiird nnmber, lo that the dif* 
ftrenoe between it and the given number mar be = the 
former difference. The iquare of the fpren number is ^ the 
product of the other two numbers increased bj the square of 
the common difference. 

Thus, 93' = 90 X 96 -t- 9 = 8649. 
From I., we obtain a method applicable when the nnmber to be 
squared ends in 5 or }. 

Byl. 75- = 70'-|-SX70x5-|-6' 
= 70X704-10X10 + 5* 
= 80X70 + 25 
When the last Smm is C, the sqaare maj be found br mnlti- 
pljing the number of lens ly the next greater number, and 
then affixing 26. Similarly, (9^)' = 9 X 10 + } = 9(4. 
Square the following numbers nwnlaUy: — 

1. 21 I 6. 66 I 9. 72 I 13. 85 | 17. 195 i 21. 19i 

2. 61 6. 89 10. 97 14. 75 18. 895 22. 22l 

3. 33 7. 74 11. 62 15. 35 19. 395 23. 171 

4. 47 I 8. 68 I 12. 64 | 16. 65 20. 495 | 24. 25i 



EVOLUTION. 
Evolution is tliat process by which we find a nnmber which 
when multiplied a, certain number of times by itself, repro- 
duces a ^iven number. The number found ia termed a tvot 
of the given number. 

6QUAKE ROOT. 
74, The 3QDARB Root of a number, when multiplied by itself, 
reproduces the original number ; thus, 3 is the tqUart root of 
■ 9, 3 = V9 = 9* ; 8 = V6* = 6*'- 

Take any number, u 43, we know that 43" = (40 + 3)» 
= 40« + 2x40x3 + 3'. 

■ Tbia is sud to be the method employed by Harnret Cleland of 
Dsrvel, Ayrshire, who has Mqnired some celebrity forlur r'-'' — ""' 



y 




74^ Let ns now m re- 40 I 40'+2X*0X 3+3* (40+3 

Sroducing the nimiber 40* 

etermine the method 2x40-|-3^ 2X40x3+3* 

of finding the Square \ 2x40X34-3* 

Boot. = — 

Sabtractlng 40>, we leave 2X40x3+3*- Further to 
obtain the quotient 3, the ctiTiBor mmt be 2x40+3. 

No Dumber containmg 1 figure can have more than 2 fig- 
urea in ita'sqnare. No nomber contaiiiing 2 figures can have 
more than 4 figures in ite square. Sincd 1 place in a number 
corresponds to a period of 2 places in its Miuare, *-"- 



(1) Find ^1849. 
The greatest square root in 

tracting 4', we have 2, which 

period annexed is 249. Donblina 4, we set 

that 8 in 24 is 3 times. Anneviig'3 to 8. Vc 

subtract 3 X 63, and having no remuniier, find — 

43 = J1849. 1 , 

We have first subtracted 40' = 1600 ; we have then sub- 
tracted 2 X 40 X 3 + 3* or (2 X 40 + 3] X 3 = 249, to 
make up 43*. ^^ , 

(2) Rnd V127446. 

The greatest sq. root in 12 is 3. 8nb- 3 )12,74,49(357 
tracting 9, and annexing the next period, 9 

we have 374. Doubling 3, we see that ^5 \ ~374 
as we have a figure to annex to 6, the 325 

next fimre in the quotient will be 5. „>y. loia 
Snbtraoliag 5X65, and taking down the '"' Jgjg 
next period, we have 4949. Adding 5 ' , _a^ 

to the divisor, we obtain 70, the double of 35. The next fig- 
ure being 7, we subtract 7 X 707 or 4949 -, and thus find that 
357 = ^127449. ' 

We have first subtracted 300* or 90,000. i Having then 
subtracted 2 X 300 X 60 + 50* or (2 x 300 -p«) X_50, we 
have now subtracted in dl (300 + 50)" or 350». We then 
subtract 2x350x7 + 7* or (2x350+7) X 7, «id thus 
complete the square of 357. 

In extracting the square root, no remundei can be ^eat«r 
thau twice the root obtiuned. ' 

Thna, in finding tbe eresteBt square root in * nnmber to b« S, il 
Is gvident tbe Dumber a lew tbsn (8 -f- !}• or e* + 2 X 8 + 1. 
Wben a* is sabtncted, the remainder {> therefore leu Iban 3X8 
-t- 1, or we greater than liace S. ^ 



7A. 
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f^ndth 


e BqnaTe root o 


: 




1. 


1024 


9. 


7365796 


17. 


80668576 


2. 


4225 


10. 


27415696 


18. 


62473216 


3. 


S136 


11. 


20820969 


19. 


88887184 


4. 


137641 


12. 


14235629 


20. 


22992025 


8. 


50625 


13. 


16232841 


21. 


56987401 


6. 


401966 


14. 


70207641 


22. 


58416449 


7. 


6499025 


15. 


31843449 


23. 


236144689 


8. 


9897316 


16. 


79263409 


24. 


998876025 



(Si.Find ^672-35675 to 5 decimalB. 
i )6,72-35,67,5C25-92984 2 ) 6,72-36,67, 5(26-92984 



X 



t581 




46S1 


16467 


6182 16467 


10364 




10364 


6103 


50 


5,1,8,4 5103 


4666 


41 


4666 


-*37 


0900 


■437 


414 


8704 


416 


"22 


219600 


22 


20 


743856 


2t 


■-T 


476744 


1 



In extracting the square root of a number, ire need onlv 
extract as m&nj flgures as the nnmber next greater than half 
tbe number of llie required figures. Id tbe example before 
tu, we require 5 decimals, and as there are 2 integral places 
in the root, there will thus be 7 figures in all. We need only 
extract 4 figures, and then finish as in Contracted Dimion 
(see § 40.) 

Let OS now examine the GloaeoeM or the appioxiination. In 
compariDg the ^it put of the root which la eitracled, with the 
teamd put which is required, we mast attend to local valut, by 
adding ss muij ciphers to the former as will give it 7 figures, the 
teqouvd Dumber in the root. 

When the sqnare of (he fint is snbtncted, tba remunder is = 
twice the product of the first and seeond with the square of the 
seoood. We now merely diride this hy twice the first, so (hat the 
quotient ^ the second with the Eqasre of the sacond divided bj 
twice the OrsL Now the second contains 3 places, hence Its sqau-e 
contains no more lh*n 6 places ) and ta twif» the first cannot bon- 






(4, rMd^-OOftoSpbMi. ;6; F>d VA to 5 pbco. 


9)«1M(«H868 ^ = « 


,8. ^ 7)«C™™ 


736 ,a 


U63 


1888 1640O 


1341 


iMM .an 


TffiSS 


m.8 1!M 


11109 


^ '"♦ lis 


la 


-X 


c 


32 


(5) najff/,- 


"6 


V289=17; V8136=56 




^AW = H 




When the root oumot be ezpiened euetlv, cany tha 


decimal to 6 pU«ei. 




25. 15-7609 


35. 11- 


45. -042849 


26. -180626 


36. 46- 


46. -081 


27. 2899-0625 


37. 16-675 


«■ tW 


28. -001296 


38. 28-75 


W-H! 


29. 162-399025 


39. 43-384675 


49. 5" 


30. 00494209 


40. 316227766 


60." 


31. 7- 


41. 7-0030025 


51. 1 


S2. 2200- 


42. -0000016 


52. Arotnn 


38. -026 


43. -00784 


53. ^of48| 

54. m<.t5i 


34. -0729 


44. 000784 


ThtiUlaofa tquare it found by ex^acU 


ng the t^aare root of 


iUarta. 




05. Find the rids of a iqnan! whose area is 


1000 sq. yd. 



* For eonolHneM, 1st a = Sntt port with ciphers hiring 2n or Sm 
+ 1 tguu, b sieoond part with n— lornflgnreareepeetivelj; tliea 
th* rtaulndsr = 3ab + i*, which divided bj tbo divieor %a = ^ + g^. 
Kowl* wuinot contain more than 2 (n—1) or 2» fig. reipecUrely J end 
Ba not fiwer than 3n or 2n + 1 reipectivelj g tience g^ *" proper &*» 
tlon, &a. (Be* Kelland'i Algebra, p. STJ 
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74* ^ E1iidth« length of die aide of liiqnaTs field containing on acre. 

67. The krea of Great Britain and IreUnd i» 122,091 tqjUM 
miles ; find the nde of a square tract of land of equal extent. 

68. How many yd. are in the side of a square, equal in area to 
a rectangle 972 yd. long and 1296 ft. broad ? 

59. A rectangle is 240 yd. long and 4S0 ft. broad ; find the dde 
of a square 10 times as large. 

60. Find the side of a sqnace of equal eitant to 3 fields re- 
(yectiTely 15 ac. 3 ro. 17 po.; Uac. 3ro. 36po.; Sao. Iro. 36 po. 

Diamtltri of circlei art proportiotud to (Ac iquare roott of 
their artat. 

61 . find the diameter of a circle twice as large at anothei whose 
diameter is 120 ft 

62. Find the diameter of a circle { of the area of another whose 
diameter is 30 ft. 

In a righl-angUd triangle, tlte tquara cf 
thehygoleraiieii^^thenon of the tquara 
ofatbaee and iht parptndiadar. 

Thn8,AC' = AB« + BC« 

(EucUd I. 471- 

^inieD the fiifpeitemat is vaated, we Bquire the base ui ...... 

dical*r,and eitracC the square root of their >t«n. When the ia«i or 
the perp6ndiculaT ia wanted, we square the hypotennse snd the per- 
penoicnlar or Che base,andeitrsct the square root of their ifi^rOTCe, 

63. Base = 39, Perpendicular = 52 ; find Hypolenose. 

64. Base = 180, Perpendicular = 19 [ find Hypotenase. 
66. Base = 35, Hypotenuse = 91 ; find Perpendicular. 

66. Base =: 13, Hypotenuse = 85; find Perpui^cnlar. 

67. Perpendicular = 18, Hypotenuse = 82 ; find Base. 

68. Perpendicular ^ 12, Hypotenuse =: 75 ; find Base. 

To obtain integral numbers to represent the sidea of a ririil- 
angled triangle, take any odd namber as the base or the peipenoic- 
nliu; from its square, subtract 1, and divide by 2, for the per- 
pendicnbr or tiie base ; the latter number increased by t will be 
the hypotenuse. Thus, bait ^ J ; perpendiadar ^ — ^— ^ 24 ; 
tijpMBRuM = £S. Any multiple of these nnmbars will also suffice.* 

• Let n =: base or perpendicular ; "'T" - = perpendicular or base i 
-"— ^ = bypotenusa. (See JVntet b Leatie'i " Elements of Geometry" 
on Euclid I., 47.) 
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74w ^- ^^^ "" ili*E<">^ of' nctasgolaT Sold wiume ndet are M 
jd. «sd 11 yd. 

70. Find th« diagonal of a wall 38 ft. long and 15 ft Ugh. 

71. Two TeawU lajl from the aams point, the one dae north 51 
tnllea, the other dne eait 68 nules; how many miles art thoy 
diitant from each other? 

72. How many feet from the base of a home mnst a Udder ST 
fL long be placed to reach a window 2 1 ft. high ? 

7S. Find the length of a* cord stretching &om the raae of a 
■teeple 9S ft.high to a point 40 ft froni its base. 

74. A cord 287 ft. long is etretched from the top of a eolnmn 63 
ft high ; find the distance of its point of contact with the gnnmd 
from the base of the colnnm. 

75. A room in 2S ft, long, 21 ft. broad, and 12 ft high; find the 
]eng:th of the diagonal of Uie floor or the roof, of the side waUt, 
and of the end walls. 

76. In the same room, find the length of the diagonal &om a 
comer of the roof to the opposite corner of the Qoor. 

far The aqnare of the diigonil of a room = tbe sum of the 
sqiiarea of [he length, the breadtb, and the height; for the snmof 
tbe sqaueis of tbe length and the breadth ^ ntiare of the diagonal 
of the floor, which Increased by the sqoare of the height ^ the 
square of the diagonal of tbe room. 

77. Find the diagonal of a hoU, 60 ft long, SO fl. broad, and 15 
ftlugh. 

78. find the breadth of a street from a point in which a ladder 
00 ft long reaches a window 40 ft high on one side, and another 
48 ft. high on the other. 

When the same nnmber occapies the Sd'and 3d terms 
of a proportion, it is a Mean Proportioiuil between tbe 
let and 4th. Its aqnare is therefore = the product of 
the extremes ; and the M. P. oftuw maiAert la hence ^ 
tht square root of their product ; thus, 24 is H. P. of 18 
and 32. 

79. Find H. F. of 16 and 49. 

80. Find M. r. of 84 and 140. 

81. Find h. p. of ^, and J, of {i. 

4F The tree wei^t of a badysnceeluTely weighed in the scales 
of a false baluosis the x. e. between the apparent weights^* 
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7^1, 83. A bodj inccwaiTel; wughed in the aoalM of a folM balance 
appears to be 12} lb. and 121 lb. reapectiTelj; find it« tme weigbt. 
B3. A bod; appears to weigh 5,>, lb. in one scale and d j lb. in 
the other scale of a false balance; find its tnie w^gbt. 

1^ The times in whicb bodies bll are proportional to the sqnara 



84. In irhot time will « etone foil to the bottom of a coal ^t 

70 fathoms deep 7 

85. In what time wonld a body iUl from the N. or the S. Pde 
to the centra of the earth, taking ike Polar Sadins aa 20,853,810 ft 7 



75, CUBE KOOT. 

When tbe Cube Root of a nomber is isised to the Aird 
poAveri the number itself ia reproduced ; tttna 8 ^ aibt root of 
512 = ^512; 8» = 612. 
Take any number, as 60*-(- 2(50x9)4-9* 

59, we know that 59* = 50 4-9 

IW*=^TV-^".?* 6O-+2(60'x9)f (50X9-) 
fsJS'weS&g^^ (5O'X9)T2(50X9')4-9' 

So.i3xM^xWx M'-M(»-X9)+^(«>X9.)+9. 
60x9«4-9». 

In reproducing 59 or 50-|-9, let ns detemune the method 
of finding the Cube Root. 

)50 '^ax 50" X9+3X 50 x9'4-9»(60+9 
50' 



9'4.9> 
9'+9* 



Sabtracting 50», we leave 3 X 50* X 9+3 X 60 X 9* +9'- 
IHuther, to obtain the quotient 9, the divisor must be 3x60* 
4-3X50X94-9*, or 300X6«+30X 5X94-9'. 

(1) Find 1^206379. vxima t. 

A number of ime figure has 205,379(69 

no more than three figures in 125 

its cube ; a number of fcro fig- 80379 

ares has no more than lix. 300 x 6«=7500 

Since one place ia a number 30x5x9=1350 

corresponds to a period of gi ^ gi 

l&TM places in its cuDe, before caai nnaTO 

eitaictinK the cube root, we *^^1 -™™ 

point off in periods of three places, commencing at units' place. 
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79* The ^eatest cabe root in 206 is 6. Sabtncting5*, we leave 
80, which with the next period annexed ie 80379. Aa we 
have to add other numbeTs to 300 X 5* ^ 7500, we maj 
require to make repeated trials to obtain the second figure. 
74- " wme number to be added" may go 9 timea in 80, We 
then take 30x5x9 = 1350, and 9" = 81, and adding them to 
7500, sabtract 9 X 8931. As there is no reminder, we find 
that 69 = V205379. Having thus m the first part subtracted 
60>,we have next subtracted as much more as makes Dp 59*. 

Wemay vary the^bmt of working as in the followingmethods:— 



In Method II.. 9(30 X 5 -^ 9) =30 X 6 X 9+9*. 

In Method III., we abrid^ the jitocbsb, bj onaOing the 
tquivaimtt, and, instead of writing ciphers, we merely attend 
to the relative local value of the t^res. 

Find the Cvbe Bool of the following numbers : — 

1. 9261 I 3. 357911 I 5. 103823 

2. 29791 I 4. 148877 | 6. 474652 
(2) Find t/45499293. 

45,499,293(357 46,499,293(357 

27 27 

27 18499 

95 475 -1 
J 3176 5- 15876 

6X95^476 25) 1624293 

3176 16876 ggyg 

300X35*= 387600 2624293 1087 7399 
30X35=1060 374^ 2624293 

7 

7Xi5g ?=7399 

374899 2624298 



,., Cookie 
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VR In MzTBOD II., hsTing foimd the first two fipirei of the rovl M be- 
fare, wt tike 300 X 35*, tuid finding Che third fignre to be 7, we nuke 
up the divisor aa we did for the ucond Sgnra. In Method III., haTing 
foand the fint figare S, we write 3 X 3 or 9 in one colnmo, and 3X9 
or 27 in another. Finding the next figure to be 5, we omec 5 to 9, end 
by potting 6 X 95 or *75 two places to the right of 27 obtain 3175. Bj 
enbtncting 5 X 3175 from 18499, we find the remainder 26S1. We ab- 
tsia 3 X 3S«, by adding S« or 26 to 3175 and 476. We novr triple the 
la«t figare of 95, and obl^ning 15, write 5 and carry 1 to 9, and thm 
hare 105 = 3 X 35. By armextag 7 to 106, we add 7 to 30 X 35. We 
now mnltiptT 1057 by 7, and by writing the prodnct two place* to the 

;ht of 3875, we add 7399 or 7(30 X 35 + Tj to 3 67500 or 300 X 35». 
» subtract I X 374899, and find 357 = V45499!93. 

In the accompany- 2700 = 3X30" 
ing process we show ( 476 = 3X30XH-^*) 

why 3 X 35» i> Ob- -i 3175 = 3X30«-f-3X30X5-j-5' J. 
tained by adding 5* ( 25 = 6>) 

to 3175 and 476 ;— 3875 = BX30»-|-«X30X5-f-3x5» 

= 3(30«-)-2X30X5-f5»)=3X36». 






7. 63157376 



9. 41421736 

10. 12812904 

11. 113379904 

12. 1458274104 



13. 184608795384 

14. 103690516392 

15. 102700*79987 

16. 305501116376 



22. 160288833718161 

23. 184G76889190123 

24. 497640375631126 



18. 327510203957 
We may often shorten the operation by Contracted Division. 
(3) Find (^12396-8834. 




}12,396-8834 (23-14395 

JB 
4396 
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75. W KBdViltv 

V27 = 3 ^1331 

^tHt = -fi 

26. 260-047 

26. 175616 

27. 87628-384 



BVOLCTIOK. 



29. -000405224 



31. 2126-781656 

32. 24212-816967 
S3. -00027 
34. -00008 



C5),Knd VI- 
y|=V-876or=lV7 
= -95647— 

35. AV 

36. ill 

37. if 

38. f of I of lA 

39. A of ^ of Si 



Df a iphera ntna timcfl m iargt as another 



40. A cabe oontaiiu 6B3> cab. in. ; find the length o! ita lide. 

41. 'TheIinpeiUlgalIonoontAuisS7T-2T3Scab.ini find tbe side 
of a cube oontuning a gallon. 

42. The Itfre, the Freoch itandaid of capacity, contaiai 61-027 
cob. in. ; 6nd the aide of a oaba containing a litre. 

Diamettri oftpheraareproportiotud to tAecuie rooli of their 
coiUeiUt. 

43. Find the diametv of 
whow diameter is ICO ft. 

44. The Eqnatorial Diameter of the Earth U 7926 inilei; find 
ttwt of Venni, wboi« Tolnne is -955 of that of the Earth. 

Erpkr'i Third LatD.-—tht KtiotaMt or rBBTttau at tMah tht 
pUatO* rmoht round tht tun are pre^ortioBtd to the ccbn op 
iHBtK kUR DiBTAHcna/roBi tht tun. 

45. The periodio time of the Eaith ia 365-256 da., and of Yeniu 
S24-T0I da., if the Garth's di8lanca = 1, find Chat of Venos. 

(305-256)*; (224'T01)< :: 1 :a!; dist of Venna := V^ 

46. The periodic dme of Jnpitet ia 4SS2-585 da., if the Eaith'a 
dlttance = l, find that of Japltei. 

k HOKNEK'8 HETUOD. 

* WiUiam Q. Horner'e Method of FiDding RooU ia i^plicable 
to the eolution of Any Root. 
(1) Find ^45499293. 

HsTing fooDd the greatest 
ouba root in 15 to be S, we 
write 3 in one column, 3* or 
S in another, and sabtraet 3' 
or 27 from 45. We return 
to the firat eolamn, and bj 
adding in 3 obtain 6. Wo 
(WW add 3 X S or 18 to 9 in 
liie woand colDuin andobtain 
S7. Again, wa add 3 to 6 in 
the firet column. 

Making ■llowance for what 
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MA_ ■i»7 be curied, ire find th«t 27 whan incretBed may go S times in 184. 

'^•In the first column, vre place 5 one plsco to the right of 9 «nd ohWJn 85. 
In tbe second eolnmn, we write 5 X 93 or 4T.1 tvx places to tbs right, 
and by adding obtain 3175. 5 X 3175 or 158T5 being pat iJiree places 
to the right of 18, or under 18199, we obtain Iho remainder 2624. Ee- 
tnming to the first colonm, we add 5 to 95. In the second colnnm, we 
add in 5 X 100 and oblain 3676. la the first oolmnii, we igun add mfi. 
Finding the neit figore in the root to he 7, we ama T to lOS in the 
first colnmn. We place T X 1057 Cicd places (o the right in the second 
colnmn, and obtaining 374899, place 7 times this sun in the third. We 
have thus fomid the Cvbb root of 45199293 to he 3S7. To fsdlitate 
comparison, the fignres in thit proceBs. which are eommoD to the divison 
in Methods II. and III. {sea page 16^, ar* printed in a bUder ^pe. 
(2) Find t/12. 

We place Ij Che integral part of the fourth root of 12, in the first eolamn ; 



I, by adding a 



in2; k 



1 X 3 and obudn 4. Betumiog to the first, we add 1 to 2 ai 
and in the second 1X3 added to 3 prodncei 6. We again add in 1 to 
the first oelnmn and obtain 4. 
Finding the next figora in tbe root to be 8, we put S oiw place to the 
. riglit in the first eolnmn and otrtain 48. We then pnl S X Ul Mo places 
to the ridit in the second, and by adding obtain S3i. WewrileSX9e4 
= 7872 Mru pUc«s to the right m the third column, and by adding ob- 
tain 11872. We then put 8 X 11872 or 91976 /our places to the rig*t 



4 


110000 


7872 


94976 


iim 


190240000 


11156 


147123216 


23328 


S116784 


1192536 


2576019 


24^0536 


"640785 


1218888 


515702 


i!5739124 


"85663 


20765 


23210 


2576018,9 


1853 
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WA The fourik rMt of ■ nnmber mn be (band bj taking the uiur« root 
of it* iqiure root; the niA nal, by taking the aqiure root <» its cnbe 

Find the following roots bj Homer's Method: 

1. i/2 I 4. ^228886641 | 7. V21224-09008801 

2. i/iO 5. 4^35806100625 8. 4^81-108054012001 
8. V200 I 6. V20730-71693 I 9. V148036889 

10. t/il 11. i/Ah 12. Vi^ofAofll. 

77. SCALES OF NOTATION. 

In the common notalion, the local velae of the tignTes ascends 
in the bcale of ten. We may, however, adopt other scales : 
la the' scale of 6, " 1 " in the second pkce being lix times the 
value of " 1 " in the first, " 10 " represents 6, the bate of the 
scale. Again, " 1 " in the third place bemg lix times the value 
of "1" in the second, "100" represents 36, the second power 
ofthebsse. "2534" in the ecale of 6, or (2534),, is = 4 -|- 
(3 X 6) + (5 X 6') + (2 X 6») ; (65284), = 4+ (8 X 9) + 
(2X9') + (5X9') + [6X9*). 

The number of characters used in any scale is denoted by 
ita base. In the scales of 11 and 12, we may represent 10 by 
D for Dexm ; and in the scale of 12, 1 1 by U for Undedm. 

(1) Express 451 in the scale of 6. 

^li^ la dividing 451 SDceesslveW br 6, w» 

d_75-l ^-' 

6| 12»3 
2*0 
To redace a number in the decimal scale 
in another scale, we divide the number 
base of the latter, and to the final quotient anue 
sive ranuunders. 

1. Bed. 666 to scale of 6 I 4. Bed. 313 tc 

2. ' 315 * ' 4 6. ' 222 

3. *226-»7|6.» 1859 

(2) Express (1234), in the decimal scale. 



451 = (2031),. 



= (]X5') + (2X5«) + (3X5) + 4 
= 5{(lX5') + (2x6)+3} + 4 
= 5(5{(lx5)+2}-|-3)+4. 



SCALES OF NOTATION. 169 

77a '^*> reduce a number in any scale to its equivalent in the 
decimal scale, we multiplj the left-hand figure by the base of 
the former, and add in the next figure to the right, and pro- 
ceed similarly till all the figures are taken in. 

Kednce the following to the decimal scale ; 

7. (423), I 9. {3567), I H. (2D98),, 

8. (1243), I 10. (12346), | 12. (DUlO),, 



1293 

■&'■* 
l~6#0 



(3) Express (2143), in the scale of 7. 
To reduce a number from one (2143), 71293 

scale to another, of which neither iX 

is the decimal, we first reduce to Tq 

the decimal, and then to the re- ^ss „„,. 
quired scale! 298 = (604), 

' 13. Reduce (1001001), to the scale of 3. 
II. Bednce (2D43] , , to the scale of T. 
16. Eednce (4n57) , , to the scale of 2. 



gea Chat the higier the bue of the tctlf, '^*' 

. issuy to represent any nnmbet ; bat if Che 

atunber of figam is required in two si^ea, then the lefc-haod 



fneer fignj'es are necesury 

-amber of figoMi is re, 

la Chs kightr i« Uu thsn that in the loaer scale. 

(4) B«duce 23, 34, 41, to the scale of 3, add them and 
proM the work. 

23 = (212), (10122), 

34 = (1021), 3 

41 = (1112). g 

98 = (10122), gg 

In addlnv, we obtiin the gnm in the lat column =: S ^ (19), ( 
write 2 ukd carry 1 ; in the Sd, S = (12), ; in the Sd, 4 = III], t 
uidiuthelth,3 = (ia],. 

le. Reduce 64, 127, 95, to the scale of 2, and find the sum. 

17. Redoce 23, 143, 79, to the scale of 12, and find the sum. 

(5) Reduce 2002 and 1271 to the scale of 4, and find their 
. differeitce. 

(28123), 

2002 = (133102), ~ii 

1271 = (103313). 45 

731 = (23123), 1^ 

731 



The Arithmetical Complement (A. C.) of a nQmber in any 
icale is obtained by subtracting the number from the base, or 
the next greater power of the baee. The ArithmeUca] Com- 
plement of a Dumber is so called because its figures and those 
of the number together Jill up the scale. 

In the dedmal gcala, A. c. of 7 = 10 — 7 = 3 ; A. c. of 213 = 
1000 — 213 = 787. 



method of fii 
and subtract each figure it- 
right-huid Ggore, which w 
tofiadA.a. of (S63)„weta 
thus obtain (515),. 
30. la the decimal scale, Ond the a. c. of 43, 726, and !817. 
SI. In the scale of G, Snd the a. c. of (24),,<253)„and (1243),. 
22. In the scale of 12, find the a. o, of (24),,, (346),„ and 
{28DU),,. 



1691 = (USD),- (I'4345),, 

127 = m.. -T24 

11837 6D26 7791 

2^92 9952 j=ggg 

nm-t = (D4345).. 214757 
7 timea V =77 = (6G}ta' Write S and can; fl, &e. 
23. Keduce 2341 and 725 to the scale of 7, and multiply them. 
21. tteduce 741 and 1286 to the scale of 6, and moltiplj them. 
35. Bedoce 198 and 241 to the scale of 12, and multiply them. 

(7) Beduce 753 and 29 to the scale of 7, and find the 
quotient. 

(41),) (2124), ((34i(), = 25SJ 



3d. Beduce 864 and 72 to the scale of 3, and find the quotient. 
17. Keduce 79167 and 317 to the ecale of 12, and find the qnotjent. 



I_ DUODECIMALS. 

In i3ao<fccmai Multiplication, we descend in the flcaJe of (weZw 
from the /oof, which is adopted as the unit of computation. 

A Unealfoot is divided into 12 inches oi prima ('); an inch 
into 12 Knes,yiw(a, or 8ecom&("); a lineinto 12(/tirda("'), Ac. 

Descending from the squorefOot in the duodecimal scale, the 
names are as follow : twelfth of »q. ft. ('); sq. inch ("); tuxlfVt 
ofeq. in. {'") ; sq. line ("" or "), &c. 



Let AB tie t-linad/oot, di- 
vided into 12 in. each = BH. 
The afuare BD is a h^. foot, 
Oontainins lUsq. inches, each 
= BG. BF is the Imlfih of 



ur&ce 



Find the area of the reclangU AMLK, in 
inches broad. The recUngle conlains 5 rev 
each row there are 7 eq, inchea. The nnml 
rectangle = the prodnct of the nomber of lii 

mensiou = 35 aq. in. We thus see that the product ot tbe lunbtr 
of lineal units in tLe Unglk of a sur&ce b; the manber of lineal 
unila in the breadlh is := the nuinier of square units eontamed in 
the surfeee. 



en inches long and jSgs 
■B of Eq. inches, and in 
I of sq. inches in the 
leal incbes in each dt- 



3fl.x3in. = 3XiV= A 

3il.X4ft. = 12 

2in.x3in. =,\Xt\ = t!:i 
2in.X4ft. =A>C 4 = ^^ 



Area= 13 aq. ft. ; 5 twelfths 

of eq. ft. ; 6 Bq. in. 



use in Ready RBckoners.byeo 
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Bnrace 5 ft. 4' * 7" long, uid 2 ft. 

3'4' 7 =: 467 . 

2-9'IO = 40« 



•q. in., -J^tq. m., 10 eq. 



iTolthBr 



KTWIet than IS, v> dutbi 
1[«9 tba noinber u It i , 
extaid Ae duodeeimat tcalt, 
Th« diiiifliuioiu = (631.,*d' 
-9",Mia(14)j,.4'i.7". ThB 
prodnet=(8TjQ,,M|. ft, &o. 

= """'"-*^ O.l.i.lV. !/■.«". 

Find the area of sai&ceB of the following dlmetuioiiB :- 



2#1*3* » -0 

2'1' 3 '3 : 



1. 3- 2X 2* 3 

2. S- 3X 6' 7 

3. 7'IOX 8-11 
4.13» 6X 9- 8 
6.18* 7X ^' 8 
6.18- 9X12*10 



7. 7*1»6X 2* 4*3 

8. 4-4*6x 5* 6*7 

9. 8*9*7X 9- e-B 
10.I9*3*6X 7* 4*9 
11.19*8*6X11*10-9 
12.32*3-7X 9-11*9 



13.28-9«11X11'11*1I 
14.34*6* 6X15* 4* 7 
16.43-9-10x28*11-11 
16. 73-6-1 IX 18- 3* 6 
17.64-5-10x16* 9* 9 
18.76*9* 6X21-11' 3 



19. t^isd the content of&boardGfL Sin. long, and4fit;. 7m. broad. 

20. Find the area of a floor left. 4 m. long, and 14fL Sin. broad. 

21. Find the area of a square court whose Bide ia 17 ft. 11 in. 

22. What ia the content of the ceiling of a Bqmire room whose 
valla an 12 ft 5i in. broad? 

the fbllowiDg is an illaBtration : A maater carpenter once staled that he 
bad oft«i been puzzled hy tha seeming discrBpaney lietween the extent 
of a snrfitce as KKorareii and as computed. Laying down a enrbce la 
in. by 13 in. he marked off a Bqasrc foot, and obserred that the tnia 
content of the reminder seemed to be different from that given in the 
eompnted result Hia difficulty, hoHerer, vanished when be found that 
the answer was HOT I »q. ft. 4 in. 3 pt«., but 1 Bq. ft. i *i«IftA» qf »j. ^, 
S «q. in. = 1 u. ft. 51 sq. in. Tha twelfth of a cubic foot is also eno- 
neonsly termed an inch. 
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78> ^^- ^<" much iheet-iron will be required to line the lowsr luUf 
of 12 window ebntten, each 8 ft. £ in. high, ind 1 ft. 4 in. broad? 

24. How much veneeiing will be nqniied to eorei the snrfiM» 
of 6 connten, of wliich 2 are each 12 ft 3 in. by 3 ft. 4 in. ; 3 
each, 10 fL 6 in. by 3 ft 4 in. ; and the other 6 ft 8 in. bf 2 fL 
10 in.? 

23. How many aq. yardg ftre in Uie walle of a room, IB ft 8 In. 
in height, and 96 ft S in. in drcmt ? 

36. How many «q. ft. of paper are in a book containing 288 
poffet, each 7 in. 1^ 4} in.? 

27. How moch glass will be required for the front windows of a 
house c^ 3 flats : the gronnd floor ccmtaining 6 windowa each 7 ft. 
4in. by3ft 4in., and a fanliglit IfL 10 in. by 3 ft. 4 in., and each 
rfthe nppar flats 7 windows, each 7ft.by3ft4in.? 

38. A sqnare court, whose wde is 19} it, cnntaina a grass-plot 
13 ft 6 in. by 12 ft. 8 In. How mocli is left to be macadamixed? 

(4) Find the price o^p^nting a wall S6 ft. 6 in. long, and 
14 ft. 4 in. high, @ l/lj V H- yd. 

25*6' |40 

14-4' Ijd. i II 5 

357»0 H of IfU l 0'8* 

6-6*0 45-8i 

365-6'-( r £2-5-8i 

9 )365^ g q. ft. 
40fl Bq- 7<1- 

29. Find the price of 12 panes of glass, each 1 ft 5 in. by 11 in 
@ 2/3 ^ sq. ft. 

30. How mnoh mast be paid for lining the bottom of a reservoir 
32 ft. 8 in. long, and 11 ft. 8 in. wide, with asphalt @ 2/3 tp 
aq. yd. 

31. Find the expense of wbitewosbing the ceiling of a square 
room, the breadth of the wall being 10 ft 6 in. ii> Sd. ^ sq. yd. 

82. What shonld be piud for caoeewiyinga street 82 yards long 
and 12 ft. 6 in. broad, @ 1/6 ip sq. yd. ? 

83. Find the cost of paring a court 58 ft 9 in. long and 21$ ft. 
troa4@2/3 ^sq. yd.? 

34. What must bo paid for pwnting a stair of 13 steps, each 3 
ft 7 in. broad, 7 in. high, and 10 in. wide, ® 1/6 r «1- 7^.? 

(5) Find the anperficial content of the walls and c^ling 
of a room 15 ft. 6 in. long, 12 ft. 4 in broad, 10 ft. 7 
in. high. 
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78* 15' 6 55'8 I6'6 

+12* * 10 '7 12'4 

27'10' 556-r8 - 186*0 - 

2 32 ■■ 5 "8 5.2 -Q 

55 » 8' Circuit. 689 - 1''8' Walls. 191 " a'-C Ceiling, 

35. HowmanjEq. ft. are in the oralis of a room 15 ft. Gin. long, 
13 ft. 4 in. broad, and 1 1 ft. 2 in. high ? 

36. How man^ sq, fL will he required to line a cisteni, nithoat 
lid, 4 ft. 6 in. long, 3 ft 8 in. broad, and 4 ft. 5 in. deep? 

37. Find the cost of painting the walls of a room 13 ft. 6 in. 
long, 12 ft. broad, and 9 ft. high, (S 1/3 r "I- 7"^- 

38. Find the cost of psjnting the outside of a box, eicept tlie 
bottom, length and breadth each 3 ft. 4 in., and depth 2 ft. 8 in., 
@ 1/3 ^ »q. yd. 

39. How manj 8q. yd%. of plastering are in the walls and ceiling 
of a room in the fonn of a cube 12 ft. each way, deducting foi 
window 6 fL 3 in. by 3 ft. 3 in., door 7 ft. 6 in. by 3 ft. 6 in., and 
fireplace 4 ft. 3 in. by 3 ft 4 in. ? 

40. How many copies of a pictorial newspaper of 4 paget, each 
28 in. by 20 in., will be required to cover the walls of a country 
barber's shop, IS ft. S in. long, 14 ft 4 in. broad, and 8 ft. 10 in. 
high, allowing for 2 windows each 5 ft. 6 in. t)y 3 ft. 2 >n. ; 2 dooM 
each 7 ft. by 3i ft. ; and fireplace 3 ft. by SJ ft. ? 

Descending from the cabie foof in the dnodecimal scale, the 
names are: ,Vof cnb, ft. ('), jii of cub. ft. ("), cub. in. ('"), 
^ of cub. in. {"), ,J, of cub. in. ('), cub. line ("). 

(6) Find the cubic content of & solid, 11 ft. 4} in. long, 
3 ft. S-ff in. broad, and 2 ft. 4i in. thick. 



11 


4 


*4" 




3 


3 


*5 




34* 1 


*0 




2 


HI 


.1 *0 






4 


.8 "9 


*» 


37 


3' 


.9-*9" 


-fi" 


Cubic content = 


= (87 



37* 3'*9"*9"' 
2* 4*3 


'8" 


12* 5 .3 . 3 

9*3 *11 


*2 *8 
*5 .5 -0 







Find the cubic content of solids of the following dimensions. — 

41. 8*11X7*8X6*7 I 44. 11*3*4X6*9-10x5*4*6 

42. 9* 6X6^6X4*3 45. 12*4*6 X 8*6» 8X4*6*6 

43. 9* 7 X 6-8 X 5*4 I 46. 9*6*7 X 3*4* 5 X 5*4-3 
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78> *'^- ^''^ ^* soliditj* of a block of gtonito 8 ft. 4 fn. long, 6 ft. 
6 in. broad, 6 ft. 7 in. tbiok. 

43. Find the cubic content of a slab of nuible 5 ft. 6 in. loDg, 
4 ft. 3 in. broad, 1 ft. 10 in. thick. 

49. How many cuUc ft. of air are in a room 35 ft. S in. long, 20 
ft. 8 in. broad, and 12 ft. 4 in. high? 

50. Find the weight of sea-water in a cistern II fl. 8 in. long, 
6 ft. T in. bread, and 6 ft. 6 in. deep, the weight of « onbio tbot of 
sea-water being 1025 oz. 

51. Find the weight of alog of oak lOfL Sin. long, and 2 ft. 3 
in. Eqnare throi^hoot, the weight of a cnluc foot of oak bdng 
825 oz. 

52. F^nd the cost of a block of lead 1 ft 3 in. long, 9 in. broad, 
8) in. thick, taking the weight of a cnUc foot of lead at 709 lb. 
and the price 9 £23>'10 ^ ton. 



A Skki£S \i a succession of numbers which mutually depend 
on one another, according to a certain law, 

79. ARITHMETICAL PROGRESSION. 

-An Arithmetical Proqression (a. p.) is a series of nuni' 
bets uniformly aicending or desceadiTtg by a constant difference, 
and b therefore appropriately tennea an Eqdidiffeeent 
Series.* 

1, 4, 7, 10, 13, Ac, ifl an ascending A. P., in which 1 is the 
firvt term, and 3 the common difference. 50, 46, 42, 38, 34, &c., 
is a descending A. P., in which 50 ia the firit term, and 4 the 
eommon di^rence. 



The former eeriea is as follows : 


The latter series is M foUowa : 


T«nn 

1st = 1 =1 
2d = I + (1X3) = 4 
3d = 1 - - (2x3) = 7 
4th = 1 - - (3X3) = 10 
5th = 1 4- (4X3) = 13 


^T=50 =50 
2d =50— 1X4) =46 
3d =50— 2X4) =42 
4th =50— 3X4) =38 
5th =50— 4X4) =34 
&c. &a. &c- 




B. p.) 19 a geries of nnmbers which 



re reapectivel; Che redprocals of the terms gf an AriChmeticsl Pro- 
reanon; thus, 3. 6,7, 9, are in a. r., and f |, 1 J. in h.p. {> i i 1< 



ITS BEBIEB. 

79> '^'^ obtain any temi in an a. p., \ie moltipl; the conuncm 
. difference bj the number leas bf one than the number shomng 
the rank of the term in the serieB, and add the prodact to Iho 
first term, or aubtract it from it, according ai the seriea is 
ascending or deacendiug. 
In the first series, the 100th term is = 1 + {99 X 3) = 298. 
In the second, the 10th term b ='60 — (9 X 4) = 14. 

(1) Fmd the 36th term in the A. P. 5, 5}, &c. 
Difference = l; S6thterm = 5+(36 X l) = 22i. 

(2) Find the 20th term in tba a. p. 7, 6}, &c. 
Diff. = 4; 20th term = 7 — (19 X i) = H- 

Ftod tba Find tha 

1. 10th term in 1, 3, 5, &e. 6. ISthtermiuS}, 4}, 4),&o. 

3. 100th - 2, 4, 6, &o. 7. 100th - ■015,02,036,&o. 
8. S6th . 7,11,16,4c. 8.60th - 100, 99§,99,&c. 

4. 7Sd - 18, 22, 26, &o. 9. SOth - 60, 488,471, &c. 
5.36th - IJ, 2}, 8, &c. 10.19th - 12,11-75,11 ■6,&c 

11. A nnmber of nuts is divided amoi^ 30 boys. The first ^ts 
120, and each boy geta 3 favtei than the one preoading. Hoir many 
does the thiitietb get ? 

12. A clerk U engaged far £70 the flnt year, with an inoTGasa of 
7 gaineoa for eyery Buocessive year. Find his aalaiy for the 
ssTsnth year. 

13. A body Ms 16-1 feet during the first second; thrice as fiir 
during the second; five Umes daring the third ; and soon. How 
fiu wonld a body fall daring the aiitth second? 

14. Of Boren frigates, the Srat has 66 guns, the second has 4 
fewer, and so on with the same diSerence. How many has the 
seventh? 

16. Thirteen tmcks are laden with coal ; the Rrst contains G'6S 
tons, and each track has 2-5 cwt. more than the one preceding. 
How much coal is on the last track? 



Take the A. P. 8, 11, 14, 17, 
We find that " ' 



8 + 23 = 
11 + 20 = 
U + 17 = 



Snm of the A. P. = 3(8+23) : 
Take the A. P. 70, 63, 56, 49, 42. 



+ 42 = 
3-t-J'> = 



Sum of the A. P. = 1(70+421 = 
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78> "^^ """i of an A. F. is =: the prodact of the sum of the first 
and the last tenn by half the Dumber of tenuB.* 

Any tenn in an A. P. ie the ArUhm^eal Mean between two 
terms rguidUttad from it; thus, 14 U the A. M. between tl 
andl7; 17,the A.u. betweenU aud23; 56,the A. H. between 
70 and 42. 

(3) Rnd the anm of the aeri«» 2, 6, to 51 terms. 
61st term = 2 + (50 X 3} = 152. 
S = V (2 + 152) = SJLi^ =: 3927. 

16. I1ndS.of4,10,lS,to50teTnis|19.F'mdS.of-01,-03,-OD,to29teniu 

17. . . 1, J, 1, - 30 " 20. - . 2,1'9, 1-8, -15 " 

18. - ■ {, iti t. - 40 ■ Ul. ' ' 80, 77), 76, -30 • 

22. In Venice the clocks Btiike to 24. How manj' atroleB ue 
tnadein a day? 

23. A boj guDi 10 marbles on Monday, 3 mora on Taesdaj, 
and 3 more on each HoccessiTe day. How many has he gained in 

24. A meiohant gained XOO during the first yeai In bnunesa, 
and £35 mora in each niccesaiTe year than the one preceding. 

How much has he gained in 20 years ? 

26. A lahonrer saved Id. the Gist week of the year, and id. moi« 
on each Boccessive week. How much has he at the end of the year? 

26. Ahody &lhi 16'1 ft. during the fiist second, thiice as far dur- 
ing the second, and so on. How farwouldabody fall in six seconds? 

27. If 20 sanrinela are placed in a line at the sncceBsive distance 
of 40 yards ; how &r will a person traTel who goes &om the let 
to the 2d and back; from the 1st to the 3d and back; and bo on 
till he goes &oid the Ist to the 20th and back : and how long will 
ha take at the average rate of 3i mflea if hour? 



BO* GEOMETRICAL PB0QRES8I0K. 

A Geometrical PROGEEeaiOK (g. p.) is a series of nnm* 
here nniformly aecendirtg or daeendmg by a common ratw ; and 
is therefore appropriately termed an Eqdirational SEBiEa. 

2, 6, 16, 64, &c., is an ascending Q. p., in which the eonmon 
ratio is I or 3. 1, i, i, i, Ac, is a descending o. P., in which 
the common ratio is J. 



5(a + I) = !{2a± (»-!)<(}. 



QO.The former seriea is u followa: 

T<nn 

iBt = 2 =2 

2d = 2 X 3 =6 

3d = 2 X 3- =18 

4th = 2 X 3' = 64 



&e. 



fie. 



&c. 



The latter series ia as follon-e : 



= 1 X i =1 

= 1 X (i)' = i 
= 1 X (i)»= 1 



&e. 



&e. 



e the 



To obtwn any term in a o. , 
the power whose index h leas by one than the number showing 
the rank of the term in the series, and then muhiply the power 
by the lirat term. 

In tlie Ist series, the 11th term i8=2 X 3">=118098. 

In the 2d aeries, the 20th term iB = IX (i}" = njVTT- 

(1) Find the 9th term m the O. p. 7, 21, &c. 
Ratio = V = 3; 9th term = 7X3" = 45927. 

(2) Find the 6th term in the G. P. 2}, 1^, fie. 
Ratio = H -^ 21 = S; 6th term = 2i X (J)' 

Find the , Flod the 

1. 6th term in 4, 8, 13, &c. i. 10th term in 81, 27, 9, io. 

2. 5th • 7, 28, 112, &G. 5. 7th « ;, j, ), &c. 
3.9th " i,l,6, &o, I a. 6th - /a, ilmiAn.^- 

7. Of seven purses, the first coot^us ]/4j the second, 2/; the 
third, 3/; and so on in the same ratio. How mnch does the last 
contain? 

8. A person who found a potato imitated the example of Samuel 
Bndgett and planted it. At the end of the first season he obtained 
35 potatoes ; and durmg each successive season the whole crop of 
the preceding one was planted and increased in the same ratio. 
Find the crop at the end of the fifth season. 

9. Out of a vessel contwning 10 gallons of brandy, ,>, was ei- 
tracted and replaced with water, V« of the content was again 
extracted and replaced vrith vratei, and so on for seven times. 
How much hrandy is finally in the vessel ? 

O" Tbe first tpfm la 10, the ratio ^, and tbe number of terms S. 
Let ns find the sum of the G. p. 2, 6, 18, 54. 
Ratio = 1 = 3. 
1 X Sura = 2+(2X3)+(2X3")+(2X3') 
3 X Snm= (2X3)+(2x3')+(2x3')+f2X3*) 



(3 — 1) Sum = 



(2X3'}— 2 = 2(3' — 1) 
■ ^ X j^ = 80. 
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). Let US find the snm of the a. p. 9, 1|, A, ,)x. 
Hatio = l;(-^9 = f 

lXSum=9+(9x;)+{9xa)'}+{9xa)'} 
tX3iim= (9X|)+{9XW]+{9X(|)-l+{9Xtt)*j 
(1-4) Sum = 9-{9Xtt)'}=9i]-tt)'} 
Sum=9X^J'' = 10i}3. 

To find the Bum of a a. p. we raise the ratio to the povet 
denoted by the oamher of terma, divide the difference between 
this power and unity by the difference between the ratio and 
unity, and multiply the quotient by the first term.* 

Juij term in a o. p. is a Hean Proportional, or a Geome- 
trical Mean between two equidistant terms; thus, in the O. P. 
16, 24, 36, 54, 81 ; 36=Vl6 X 8I=N/24X54{see§57fi§ 74.) 



(3) Find the BUTt 
Ratio = V = 


of 7, 14,28, 
2. Sum = 


to 10 terras 


= 7161. 


{4) Find the sum of |, ,'i, t^t 

Batio = A -H t 


10 8 terms. 




Smn 
}. Find the B 


= ix' 

mof2, 4 


T:Lf=4X5m*XJ = 

tuma.. 
8, to12|13.FiDdthcBum 


= A'AW,. 



5, 15,45, > S 14. 
12- - - 4,,'„ii,-10|l5. ■ • ^,'„iV.-"a 

16. Of seven boys, the first has 64 nats, the second %, and so 
on in the same ratio. How much have they in all ? 

17. Of five brothers, the eldest has £T59"T-6, the second two- 
thirda of this sum, and so on in the same ratio. How moch hava 
they in all ? 

18. A gentleman on taking a house for twelve months igBOrantly 
agreed to pay 1 mil aa rent for the first month, 1 cent foi the se- 
cond, 1 florin for the third, and so on in the same ratio. To what 
would the rent Hmonnt ? 

The number of terms in a descending O. F. may sometimes 
be infinite ; thus every Intcrminate Decimal is an infinite 
descending a. P. 



«=.(SS) = 



n ratio, 8 ^ thu bddi, I = 



ratio u -J^. 

Now ■ tr>Gtian irhennised to ft power beCOmM 1«M u tha iodez 
of the power beoomugnatcr; when tberefore tba index is infinite, 
Iht fiution bacomea 0. 

Hence, Smn which U = iV X ' ~— ■! " ~'^^T^^ 

The sum of an Infinite deftcending o. P. is ^ the firat term 
diTided by \he difference between the ratio and unity," 
{51 Find the »nm of t^Wj + To*H<ra + *"■- 
Ratio = ^„j, ; Sum = ^^%S, "H (X — -rAn) = tH- 
See 5 34, No. 1. 
19. tind the Tilne of -45, or the iiun of ^^ -f- ,^t'sw + ^■'' 
SO. Find the Talus of 037, or the Bom of ilii+i(M«D+&c-" 



COMPOUND INTEREST. 

Whbh a Bom ia lent for a number of periods or terms at CkUf- 
FOUND Imtebebt, the Interest is added to the Prindpal at the 
end of each term, and the Amount obtained becomes the Prin> 
eipal for the next term. 

On £600 lent for 6 years @ 5 7« the Simple Interat would 
he £150; and the Amount, £750. But at Compound 
Intereil the Amount would lie as follows : — 
Principal for the >r»( year .... £600 
Interest k » ^ "" 



Amount for 5 years 
Original Principal . 
Compound Interest . 
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EiercusB in Compomid Interest m>,j be perfonned bj 
this method, bnt a mora coacise pW ma^ be obtained by 

eonBidering the following : — 

Interest on £1 for 1 year @b°U= -05 
Amount on £1 ' * ' # « = 1-05 

Since the Amount for any year becomes the Principal for 
the next, wa obtain the following proportions : — 



1-05 : 105" = AmUor2 yeara. 
; 1-05 : l-05> = . , 3 - 
: 1-05 : 1'05« = » # 4 - 
1 : 105* : ; 105 : l-06« = » # 5 » 
Therefore 1 : 600 : : l-05» : 600X1 05 •=£765-7689376 

To find the AuocNT of a given turn for a number of terms 
al Componnd Interent, wa raise the Amount of £1 for one 
term to the power denoted by the nomber of terms, and mul- 
tiply by the given sum. 

(1) Find the Amount of £450 and the Compound Interest 
on it for 3 years @ 4 %■ 

AmUf£l forlyr. 4°/. = £1-04 
Am'.of£450for3yr. @4%= 450X104* 
= 450Xl'124864=£5O6-189=£5O6-3-9i 
Comp4 Int. = £506-3.9i — £450 = JC56-3»9i. 
Id involving the Amount of £1, we take as many places 
in the powers as will produce the result correct to three 
decimal places* (see § 39, § 73, & § 43.) 

(2) Find the Amonot of £547'625 for 4 years @ 6% 
payable half-yearly. 

Am- of £1 foe i yr. @ 5°/. V ann.=il-025 

Am', of £547-625 for 8 half years @ 5% = 547-625 

X 1'025" = £667-228 

* Calcnlstions in Campoand Interest tie often effected by having 
the amoDnta of £1 at the rmportant ratea tabnlated for a aeriea of years. 
Exercises in Compound Interest afford good illuatration of the advao- 
tagea of Lagaiithma. The QuestiooB prescribed above are, however, 
^ven for such perioda ss enable them to be easily solved by Invoinr 
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Lt Find the Amount of the followiog snnie : — 

1. £600 for 2 years @ 3 "/. 

2. 300 •■ 3 - ' b'l. 

3. 800 » 4 - » 3 7. 9. 232. 7-6 * 8 - - 37. 

4. .400 - 4 - » 4 7= 10. 35» 3-9 <- 3 » » 317. 

5. 700 - 4 ' ' 217. 11. 666-13-4 » 5 - • 217. 

6. 834 . 6 4- , 3i 7. j 12. 267:.19-2 ^ 7 , ^ 4^7. 

13. find tbe Amotmt of £670 tta 3 years @ 6 7g, SQpposing the 
Interest to become dne half-yeuiy. 

14. Find the A.momit of £684 for 3 years @ 4\, sapposing (be 
intorest to ba dne quarterly, 

15. WtiBt is tlie Compotmd Interest on £7e4-IZ<e for 4 years $ 
57„ due half-yearly? 

16. Find the Compotind Interest on £29"15 for 3J years @3J7„ 
dna quarterly. 

IT. Find the dtfTerence between the Simple and the Compaond 
Interest on £750 for 3 years @ 4^ %. 

IB. A saiD of £300 ia lent for one year @ 4 °/, ; findthedifieienoe 
between the Simple and ibe Compoand Interest, due quarterly. 

19. To wbat will a legacy of £500 left to a boy 1 1 yeare of ags 
have accumulated at Compound Interest, on his Attaining majority 
at 21 years of age, allowing Interest 1^ &%? 

SO, A legacy of £2500 was left to a yonng lady in 1852 on cou- 
diUon that it should be improved at Compound Interest for a mar- 
riage-portion. To what will it hare accnmulated at bei marriaga 
in 1860, reckoning Interest @ 67c' 

We may require to find the Principal which, improved &t 
Compound Intereet, may at a fufnre date nmonnt to a given 
sum ; thus, let us find a sum which in 6 years @ 3i 7o will 
amount to £700. . 

Am', of £1 for the given time = £1035' =£1 ■229255 

£1-229255 : £700 : : £1 : a: = £,-:^i. 



To find the Pkksent Value of a ^ven sum due in a given 
of £1 for tke given time,* 
■ Let F= Principal, A = Amount, B^liate, n = number of years. 
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St. (3) FindthePresent Valueof£500"12^6,duein7years 
at 37.. 

1-03' = 1'229874 

£^^^ = £407-054 = £407-1-1. 

Find the Present Value of 

21.£900duem2yTfl.@47=] 24.£1405-ll-6doem4¥r.@47= 

22. 700 - . 4 - . 57, 25. 105-11-3 - - 3 - »■ 3*7. 

23.1200 - « 4 - - 37. 1 26. 333- 3-4 . - 5 - • 2i7o 

27. What Bam will in 3 years @ 4 7, amount to £100, aapposing 
the interest to be paid quarterly ? 

2S. Find Che Bum which, with half-yearly payments of interest, 
will at 6 7. amount in 4 yearn to £253-354. 

29. A merchant who has increased each year's capital by a tenfAi.^- 
finds that at the ena of twelve years he has £3985" 16-1}. Fiji^ 
his onginal capital. 

30. A Bloop was bought by A, who flold it to B, by whom it was 
BoM to C, who finally dieposed of it. Each gained 30 7. eo hia 
prime cost. C sold it for £S59-2 ; what did A pay for it? 

One of the mOKt important applications of Compound Interest 
is in the calculation of Annuities. An Annuity, aa its name 
imports, is a sum payable yearly for a certain number of years ; 
an Annuity may, however, be payable at eq^ual interrala of any 
duration, as hatf-yeaTly, ^arlerly, &c. 

Snppose a person, entitled to an annuity of £30 ^ annum 
for 5 years, payable yearly, draws none of it till the end of the 
time: to what will it have amoanted, reckoning interest at 
4 7=? 

£1 of the annuity might be lent at the first payment for 4 
years, and become at Compound Interest £r04'; £1 at the 
second payment might be lent for 3 years, and become £1 '04' ; 
£l at the third payment might be lent for 2 ^ears, and become 
£104'; £1 at the fourth payment would m 1 year become 
£1-04; and to these we would add the fifth payment of £1, 

The Amount of an Annuity of £1 for 5 years @ 4 7o ia thus 
= £l-04* + 104» + 104' 4- 1'04 + 1- The sum of this 
G^metrical Progression (see § 80.) is ^ ^ lot—i ^ ^ — ^oi~' 
Having found the Amount of an Annnitv of £1, that of £30 
for the same time and rate = £30 X - °*^ ^ 

To find the Amoent of an Annuity, we diminish the amount 
of £1 for the given time and rate by £1, divide the differ- 
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t tenn, and multiplj the 

(4) Find the Amonnt of an Annuity of £2S payable half- 
yearly in 4 years @ 6 I,. 
Int. of £100 for i yr.=£2-5 ; Int. of £1 for 1 hf.yr j=£025 
Am', of £1 for 8 hf.yr.=£1025' ; Annuityfor 4yr.=£12-6 
Amount of Annuity = £12-5 X '-^^'= £12-5 X '^^^ 
= £12-5 X 8-736n6=£I09-20145. 

81. Find the amonntof an annual rant of £25 for 8 years® 5'/,. 

82. Find the amount of au annnity of £60 payable yearly far 6 
yean @ 3^ */.. 

33. The Lead Justice Clerk of Scotland has an annual aalary of 
£4600. To what would it amonnt in seTeu years @ 4 X 7 

34. Find the amount of an annnity nf£3S payable ([oarteriy for 
S^ years 9H°U. 

Sb. A gentleman of fortune, endtled to an »"""»< pensioa of 
£200, payable half-yearly, allows it to accamalats lor 10 years. 
Find the amonnt @ 5 %■ 

36. A udarj of £180| payable quarterly, is not drawn for 1) 
years. Find the amount ® S "/,- 

37. Find Ae amonnt of 4 half-yearly dindends of £2000 atock 
in the three per cents, reckoning interest @ 4 "U. 

IS" The half-yearly annuity is oM^ialfatS 'I, on £2000. 

Suppose a person, desirous of obtaining an aimuity of £T0 
V annum for 10 yean, wishes to know how much he roust 
pay for it @ 3 "U. 

The amonnt of this would be £70 X - ^^~^ - ITie aum to 
be paid for the annnity would evidently be that which in 10 
years would produce tiua amonnt. We would therefore re- 
quire to find the Present Value of the Amonnt by dividing it 
by the amonnt of £1 for the given time (see p. 183). 

£70X ^''^^^~' -T-,1-03"' = £70 X ^~^ - 

To find the Prbhent Valtje of an Annuity, we diminish £1 
by the Present Value of £1 for the riven time and rate, divide 
the difference by the interest of £1 for one term, and multiply 
the quotient by the given Annuity. 

(6) Find the Present Value of an Annuity of £30*17*6 
payable quarterly in 2( years @ 3} 7o. 
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lDt.of£100foriyr.=£-875;Int.of£lforlqnar.=jE-00875 
Present Value of £1 for 1 1 quarters = ^fgolfsn ' 
Annuity for 1 qr. = £7-71876 =: J of £30-875. 
Preseot Valae of Annuity = £7-71875 X ^~J^**''" 



=: £7-71876 X ^-;^^=£7-71876X10-M36 
= £80-6115. 
When the time is nnliinited, the Annuity is termed a 
Perpbtuity.* 

A person wishing to oblAin a perpetuity of £200 V annnm 
IB desirone of Icnowing the sum to be paid for it @ 5°/,. 

The aroount of any sum, as £1, for an unlimited time 
being OB (infinite), its reciprocal, or the present value of 
£1, due in an unlimited time, is hence = 0. Present 
Value of £1 = £j:^ = 0. Present Valns of Perpe- 
tuity = £200 X ^ = £^ = £4000. 

The sum of £4000 lent out @ 6 °/, will produce £200 
in perpetuity. 

(6) Find the Present Value of a Perpetuity of £99»2-6 
V annum @ 3^ °k. 

Present Value = 1^^ = 3050. 

88. Find the present Talue of an annuity of £40 payable annual^ 
toi ID years ® H %. 

89. Find the present tsIug of an annuity of fOS-lO for 31 years, 
payable half-yearly, @ 5°/,. 

40. flndthepresentTalueofaperpetnity of £310-lT-6rs'''"'''< 
@ 31 *L 

41. The Lord Justice Oeneral of Bootland has a salary of £4800 
ip annum. Find the present valne of this tor 10 years ® 8%. 

42. A tenant, on taking a lease of a house for 7 yean @ £19 
y annnm, pays the present ralue. Find the sum, reckoning 
faiterest ® 4 7,. 

* Let(i=Aimiiity, It=I{ate7n r=^=lDt.<m£l, n=K° of years, 

Amount of »n Annuity = a X ^ '*"'^ ~\ 

PrsBBnt Value of an Annnilj = a X '~i"i+?i'. 

Present YilaeofB Ferpetnilr = —or y. . 

,. .;l,.,C00J^[C 
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41. What onght to be paid for a properly giving at 
of £187-8-6, reckoning @ 41 '/,? 

45. What mm pud in Janoaiy 18G8 will prodqce > 
£50, payable half-yearly until July 1861, ® 4| °/,? 



ea, MISCELLANEOUS EXERCISES. 

1. FiNDtbeL. c. H. of allthemiiltipleBof3from6t«2TiiiolaBiTe. 

2. Find the a. 0. H. of 26 X 45 and 5 X 3'. 

3. What is the a. o. u. of the square of 48 and the cube of 18 ? 

4. Find the u. a. u. of the first ten even nmnbers. 
6. Redoes iJlill t" '** lowest terms. 

6. Arrange j, |t, {{, H, and {|, in order of magnitude. 

7. Subtract the BDmofJ + j-fB+)4 + 11 rn>m 6. 

8. Find that nnmber of which (| + ■ — J) ig = 61 . 

8. Multiply J of 2] by l]^' . 

10. Multiply |-f-i by { -- 1, and inorease the prodnct by ,\ of 1|. 

11. Find that number whose fifth diminiahed by its seventh is 
= 3J, 

12. From the square root of -000169 subtract the square root of 
■00016. 

13. Find the decimal which nhenadded to the difilbrenca of |{, 
and -002775 produces the square of -215. 

14. Subtract the cube of 1-6 from 130 times '0325. 

15. Find the mterest on £-219 for 47 days @ 3'6 "/„. 

16. 4 grocer by selling sugar @) EJd. f^lb. loses Jd.; find his 

17. From Edinburgh to Glasgow by railway is 47 J miles. In 
what time will a train traverse the line at the rate of 990 yards 
f min,, allowing ^j hour for stoppages? 

18. The nnmber of copies in the first edition of the L<^ of fAe 
La3t Minstrel, which was 750, was to that in the seventh as 16 to 
71. Find the narnber in the latter. 

. . 19. From 1847 to 1857, the Revenue of the City of Edinbargh 
was £70,629, and the Expt;nditure£57, 634. What per-centage waa 
the difference or surplufl of the former 1 

SO. A, at the rate of 4] miles an honr, walks a distance in 3;^ 
hours ; in what time will B walk the same distance at the rale ot 
1 of 61 miles an hour ? 
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32t ^^- 1?1nd thetquarenxitof 10* — 316*. 
S2. Find the cabe root of -296. 

23. Find tho h. p. of an engine which can raise 41 tons of coals 
per hour from a pit 77 fathoms deep. 

24. The centre arch in Westminster Bridge, which is 76 feet 
wide, is the seyenth from the side, and each aidt is 4 ft. narrower 
than the adjoining one nearer the centre. Find the width of the 
first arch. 

. 25. Divide £5 among A, B, C, D, in the mntoal ratios of i, i, J, 
and J, 

26. Asam of £1343-14-6 collected forsfamily of orphans was 
laid ont at 6 7o P^'' annum. Find the ralne of a half-yeariy 
payment. 

27. Kednc« 1 dwt to the decimal of 1 Ih. avoir. 

28. Divide 25632 in the ratios of the squares of the reciprocals 
of the first foor odd numbers. 

29. The Admirals, the Vice Admirals, and the Rear Admirals of 
the British Navy are each divided into 3 classes of Red, White, and 
Blue, and the clasnea of each rank cintain the same number. The 
number of Admirals ia /joftbatof the whole, which is 99, and that 
of Vice- Admirals is ^. Find the number in each class of Admirals. 

30. The walls of Borne erected by Aorelian have been calculated 
to contain 1396} hectares, each 2'4T 114 acres. Express the area in 
Bq. miles. 

31. The weight of an American dollar is 4121 grains, of which 
yV is pure silver. Find the weight of pure silver in 100 dollars. 

32. If on every guinea of selling price balf-a-crown is gained ; 
find the gain on £1000 of buying price. 

33. Victoria Bridge on the St Lawrence is within 60 yards of 
2 miles in length ; in what time will a tnun traverse it at the rate 
of I of 36 miles in | hour? 

34. Find the difference between the Compound Interest on £840 
for 4 years @ 5 "/„ and for 5 years @ 4 °/„, payable half-yearly in 
each case. • 

35. The Horticultural Sodety, founded by Sir Joseph Banks in 
1804, was remodelled in 1856; during j + ,'j of this period it had 
been incorporated by Koyal Charter, in what year did it receive 
tho charter? 

36. How many days elapsed between the Annular Eclipse of 15th 
May 1B36 and that of 15th March 1858 7 

37. Find the Simple and the Compound Interest on £1S0 for 3} 
years @ 5 '/„. 

38. Express the cube of 11 in the scale of 3. 

39. From York to London is a distance of 192 miles ; two trains 
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|,st*rt Kt the lame time from each tennlnni, the one from York it 
tbe rate of 40 uid tlie other at 32 tnilM kq hour. How for &om 
London will thej meet? 

40. F ftarU at 12>^ «t 6} tnilBS in honr, ud B at 12^ 30?. At 
what mt« most B travel to orerta^ F at 2^ ? 

41. 8 BoBdan Tents ue = 3600 yaidi. Reduce a Tent to the 
decinulof amile. 

42. Auaming tfao length of a glft^er, dsKiibed hj Piincipal 
ForiMi, to be 20 milee, and its annoal progTession 600 fl. j hoij^ 
long would a block oTitone take to traTene Ita length? 

43. Of 150 encumbered eatatea in Ireland, the nnmben in the 
four prorincee were ie«pectirdy as I, 2, 3, and 4. Find the nom- 
bor in each province. 

44. How nuuij metree are in a Scotch mile, taking 1 Scotch mile 
= 1-123024 Imperial mfle; and 1 metre = 3937079 inchei. 

45. How many meties are in a Scotch mile, taking the following 
approiinwiiona, 8 Scotch mHea ^ 9 Imperial miles, and 32 metrea 
= 36 yards? 

46. If, in Tictnalling a crew, 80 daya are allowed for ao oatwaid 
and homeward Toyage to Oporto; y of thialimefbronetoOeme- 
rBnt; to Boston, |of tbattoDemerara; to Valparaiso, V of that 
to Boston. Find the time allotted for an oatwM>d and homeward 
Tf^age to Valparaiso. 

47. In 1861, the pirpnlatioD of OUagow was 3-58866 percent of 
the pi^lation of EdiDbnrgh more than double the latter, which 
was 161,648. Find the former. 

48. Of an eat«te, the uncnltivated part ie /„ the cultivated 
part, ], and the renuunder under wood oontuns 65 acres. How- 
many acres are in the whole ? 

49. In 1856, in the naval armament of IVance, the number of 
line of battle ships was | of 100; that of Aigates, which was 12 
leaa than | <rf tbe namber of tlie line 0! battie abips, was f of that 
of the snuiller veBsels, and the number of eteam Teesela waa 1| 
of donble the nnmher of tiigateE. Hew many were there of 
each? 

50. What length of rails reqniiea 873 T. 1 cwt. 1 qr. t<x their 
constmction @ ^ cwt. f yard ? 

61. Elnd the greatest depth of Lake Erie, which is | of that of 
Lake Huron, whose greatest depth is { of that of I«ke Ontario, 
which is I of that of Lake Michigan, whoae greatest depth is J | of 
that of Lake Superior, which is 990 ft 

62. In tbe Walcheren Expedition, out of an average fbrce ot 
40,589, there were 421! deaths. Find the per-ceolage. 

53. The circulation of a peiiodiaal waa 38,500; of tbe whole, tha 
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{.nninber of stamped co^e«waa,]i. How TOMiiy copies wera on- 
stamped? 
M. Find the Borbceof aSoor 38 ft. 7} in. long, and 15 ft. 61 in. 

65. Findthegtunof ^'11 + Vtli + tfllJ- 

56. find tbAt nnmbei wliOM »gnararootis= J of S^-f- | of 1|. 

57. Find the trae discount on £22<17-3i for 8 months at 5) 7^ 

58. In 1850, the itatea of Ohio and Teaneiaee, nearlj of equal 
extent, produced 59,078,695 and 52,276,323 bnshelB of wheat 
respectively. Find the difference of theli wdght, reckoning the 
bnshet at || ent. 

59. K A pays ll^d. y £ for income-tax, what is his income 
when the net proceeds are £1I6>3>1 ? 

60. If a courier tcBTened a disbuioe of 400 miles in 36 honra, in 
what time did he traverse [ off of f of 6] miles? 

61. No. 1585 of the Athenaum appeared on 13th March 1858 ; 
on the h^potbedB that it has been regnlarij pabtished onoa a-week, 
find the date of No. 1. 

62. Find the price of 3 owt 2 qr. 13 Ih. oarrots 9 t6f qp 240 lb. 

63. fieduce a talent of 3000 shekels, each ^ o%. aroir., to the 
decimal of 1 cwt. 

64. A train contains 13 tracks laden with coals; the average 
weight of a loaded tmck is 10 T. 8 owt. I qr., and that of an empty 
tnkck 3 T. IS cwt 2 qr. Find the wdght of coaU conveyed by 
the train. 

65. If, in the Russian tariff, the duty on Scotch herrings ii 40 
copeoa 7 pood; how mnch sterling is thi£ f cwt., a nitile of 100 
copeosbeing^S/IJ, and a pood beings 36 lb. avoir.? 

66. A miser collected £370 in packets of ponnd notes, crowns, 
faalf-crowns, florins, shillings, and sixpences. The values of five 
of the packets were the following fi-actions of the whole : — packet 
of notes, ,V,; of crowns,^; of hf.-crotrna, t{|; of florins, , J , ; 
of shillings, ,■(. Find the munlier of notes, crowns, hf.-crowns, 
florins, shillings, and sixpences. 

6T. Find the value of 1 or. -]- | a. — f B. -|- £]. 

68. A can do a work in 7( days, Bin6f dayB,andCin 6| days. 
In what time can they do it by working together? 

69. A field contmns 18 ao. 3 ro. IS po., and another 7 ao. S ro. 
7 po. Find the side of a square field of equal area to both. 

TO. Of the two members of parliament retomed for Manchester 
in 1857, the nomber of votes polled by one amounted to 8118, and 
was to.ita excess above the other number as 902 to 47. Find the 
latter nomber. 

71. The circulation of a newspaper in the first qnaitet' of a year 
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3JI.WH S2U0, and In th« «eoo&d quarter 3600. What would the air- 
eolation in the third quarter require to be to Bhow tbe same ratio 
or increase ? 

73. An angler, bj tuing a single hook and a tackle of four liooki 
alternately for equal times doling a 6»,j, caoght 9^ lb. with the 
former, and 1 1 lb. with the latter. On another day he caoght 
£6 lb. with the former ; what might he have taken with the 
Utl«r? 

73. Texas cont^ns 274,362 aqoare miles. Into how many lots, 
each 4536 acres, might it be divided ? 

74. The .managers of a congregatioQ buy a eito of J rood tor 
£(00. Haw moch will they pay for /„ acre ? 

76. A penon who has pud £6~4-2 of income-tax has £142-15 
-10 over. How much ha« be paid y £ ? 

76. TO maeoBB can bnild a mansion in 61 days ; after working 
for 10 d»ya, IS muie«Te engaged. How many days fewer will be 
occQ^ried than woold otherwise bare been 1 

77. If 7 men can do as mucli as 11 yondis, and if 21 jonths can 
do a work in IS days; in what time can 14 men and 4 youths 
doit? 

78. A starts on a joomey at the rate of 3j milen an hour, B fol- 
lowa in | hour at the rate of 4 miles an hour. How for on "will B 
orertake A? 

79. In the honBehold book of a dncal family we hare the follow- 
ing entry by the steward : — " GiTen your lordship on New Year's 
Day te giro your grandohildreD and the serrants and several 
others, £32 -6' 6." Taking this as Soote money, which is on«-licsI/U 
of sterling, express the sum as the fraction of £100 starling. 

80. Find the 10th term of the series 1, 11,2, &c. 

81. ilnd the 10th term of the series 1, ij, 2}, &c. 

82. Thepopulationof a country in 1854 was 4,500,000, and if it 
has increased each year at the rate of 10 per cent on the preceding 
year ; find the population in 1859. 

83. In an estate in Sweden, the arable land cont^ns 200 tunn- 
lands ; meadowland, 2 per cent, less than the arable ; and wood- 
land, I; per cent, less than 7 times the arable. Find the area ill 
acrea of the estate, a tunnland being =; 1-2312 acre. 

84. From Di-osden to Prague by rail in 150 kilometres, each 
I093'63 yards: a trun leaves Dresden at the rate of 48 kilometraa 
^ hour, and in a quarter of an hour afterwards another leaves 
Prague at the rate of 40 kilometraa ^ hour. How niany miles &oai 
Prague will they meet ? 

86. Give eight convergents to the fraction which a kilometre ia 
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3^ 80. Wh&t lum invested in the 3} per cents at 93] will ptodace 

87. Deposited £500 in the National Bonk on Ist September 1853, 
when inteceat waa @ 21 "/» ; 'on 8th Oct. it rose to 3} 7„ and on 
15th May to 4 %. Find the inlereat due on Sth June 1867. 

88. At what rate moat £273 be lent from ISt January to 27th 
May to produce £4S!4 of interest? 

89. Find the price of 19 cwt. 2 qr. 7 lb. @ £l"8-6 <e cwt. hy 
decimal B. 

90. Find the value of 17-375 cwt. ® £-5625 by decimals and by 

91. In the reign of Henry VIII., among the monasteries and 
religious houses whose revenues were confiscated, there irere 186 
belon^ng to the Benedictines vrith a revenne of £65,S79<'14, and 
173 to the AnguBtinea with a ravenue of £18,691 "12 •6. Bednce 
the average of one of the latter to the decimal of that of one of 
the furmer. 

92. Divide the square of 330,404,616 hy the square of 123,456,789, 
and let the quotient be carried out till it contains 3 significant 
figures in the decimal. 

93. A capitalist who bad invested £3120 sterling in atock ® 97 }, 
Kid £2500 stock @ 93, and the remainder of the stock @ 96. 
Find his gain or loss. 

94. A laboorer'B wages for 30 daya are £3.'18''9. Find the 
wages for the working days in January and February 1360, new 
year's day being on a Sunday. 

95. If 1 lb. troy of sterling gold is worth £46] J, find the weight 
of 3465 sovereigns and 1792 hf. 'Sovereigns. 

96. The Brisbane Priie Fund of the Royal Scottish Sodety of Arts 
amounts to £175 in tbe 3 per cent. Crovemraent Consolidated An- 
uoities. Findthe valueoftfaefundat90; and thevalueofthe prize. 

97. Find the weight of an oaken block 2*25 ft. long, 16 inches 
broad, and ,', of 1625 ft. thick; a cabic foot of water weighing 
99e'278 oz. avoir., and the specific gravity of oak being -925. 

98. Tho deflection of the Earth's curvature ia 8 inches for 1 
mils, 32 inches for 2 miles, and so on, the deflection hebg pro- 
portdonal to the square of the distance. Find the height of a light 
above the level of the sea which ia visible for 14 nautical miles, 
each 6076 ft. 

99. 42 men, whose average strength is ; of that of an ordinary 
man, can do a piece of work in 4^ days which other 54 men can do 
in 4^ daya. What is the average atrength of one of the latter set . 
aa compared with that of an ordinary man ? 

100. The period of the Earth's revelation is 365'256 days, and 
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yg.that at Meicuy 87969 dajt. Exprets by Kepler"! L»w tliB ded- 

nultlkMtliediBtiuiDeoFMBCcury from the San is of that of the Earth. 

101. In ft hetry gftle, a floggUff GO ft. Ugh inap« 288 ft from 
the bottom, «nd not being wholly broken off, the top toaohes the 
gTODnd. Bow fkr ia its point of coatact fo>m the bottom? 

103. Serenteen treei are itanding ia a line 20 yarda apart from 
each other; a peraco walki &om the first to tbe Moond and back, 
thence to the third and bock, and «o on to the end. How fhr will 
he have walked ? 

103. IfthevalneofloE. troy of sterling gold f I fine ia£3'B9375; 
find the Talne of 1 lb. avoir of pnre gold. 

lOi. A lonatiOQ = 2953 dayi, Is the period in which the moon 
paaaei once through her phases. After a cycle of SS3 lunations, 
known to the Chaldeans u Sarot, eclipses recar in the Mine order 
and magnitude. Find the date of the eclipse in the next cycle 
corresponding to the solar eclipse of 28th July 1S51. 

105. When a body floats in a liqnid the weight of the liquid dis- 
placed is ^ the weight of the floating body. The effectiTe length of 
a Tessel is 96 ft., the effectiTe breadth 22) ft., and the dnuight of 
water 9 ft. find the weight of the Teasel, taking the weight of 
a cuUo foot of water longhly at 62J lb. 

106. find the mean discharge per second of the KT«rTay,Bnp- 
posing the area of its bsmn to be 2100 square miles, the anuoal &11 
<if run toba SO inches, of which | is lost in eri^antiaD. 
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and 8ynt«, Setriitd Edition ; with IhB aalhor'g latest improTe- 
ment), and an Appendix in which AnalTSia of 8eiiteiic«a ia fall; 
Heated. Is. 6d. 
The Anthor's Key, cnntabing, beudes Additional Eiercises 

in Panin^ and Syiitai, manj useful Critical Kenurks, Hints, and 
ObservationB, and erplif-it and detaiUd vutrudibni om to th^ beH 
mttliod of teaching Qrammar, 3a. Gd. 

Analyiis of SenteiLCes ; being the Appcn^lii to Lennie's 

Grammar adapted for General Use. Pr.ce 3d.— Kei, Sd. 

The Frinciplei of English Grammar ; with a Series of 

ProgTo«sive Eierciaea. By Dr Jaue9 Douqlas, lately Teaehei of 
English, Ureat King Street, Edinburgh. U. Sd. 

Booglas'a InitUtory Qrammar, inlcnded as an Intro- 

dnction to the abore. 6d. 

Douglas's Progressive En^Iisli Seader. A New Series 

of English Reading Books. The SarUer Booki are Ulus^aUd vrith 
Hvm^ota Enfframttgs. 

Fmar Boos. M. I Thtbd Book. li. I FirrH Bo«. St. 

Bicoaii BooE, 4d. | Fourth Book. la. 6d. | Suth Bool. la. Gd. 

Douglas's Selections for RecitatdoiL, with Introductory 
and Explanatory Notes ; for Schools. Is. 6d. 

Donglas's Spelling and Dictation Exercises. 144 pages, 



Bhakspeate's King Bichard 11. With Historical and 

Critii»l Introdncliona ; Qrammatieal, Philotoeical, and other Notes, 
etc. Adapted for Tntioing Colleges. By Uev. Canon Robinson, 
M.A., Ute Principal of the Diocesan Training College, York. 23. 

Wordsworth's Excursion. The Wanderer. With Notes 

to aid in Analyeia and Paraphrasing. By Canon Hobinbom. 8d. 

English Compoaitioa for the Use of Schools. By 

KoBERT Arhstrono. Madras College. St Andrews ; and TnoHts 
AsHSTiiONa, Ueriot Foundation School. Edinburgh. Part I., Is. 6d. 
Part II., 2s. Bolt ParlB bound together, 3s. Kei, 29. 

Armstrong's English Etymology. 23. 
Armstrong's Etymology for Junior Classes. 4d. 



English Reading, Object-Lessons, etc. 7 
Histor; of Englisb Literature ; with bd Outline of the 

Orioin and Growth of the Emqlibh Lanouaoe. Illuetrated b; 
EiTBACTS. For Schools sod Private Students. Br Willum 
SpALdino, A.m., Professor of Logic, Rhetoric, and Metapl 
in the University of St Andrews. Oontinued to 1870. 3s. &( 

8p»lding bM brought to his anr.ey not onlj a knowledge of our hl.i'o 
lilerature, but original reiiBcKon a comprehenrtve rolad, and an e\i 



iiTiini.— " Tha DDmrrous eitncta scatlered Umagbaul 
re takea. and at tbe samt 



Selectioiu from Paradise Lost; with Notes adapted f 

Elementary Schools, b; Hev. Robebt DeuaOb, H.A., F.E.I. 1 
Ute of the West End Acsdem;, Aberdeen. Is. 6d. 

Demans's Aaalysia of Sentences. Sd. 

System of Engllsli Grammar, and the Principles of Com- 

Sosilion. With nnmeroua Eiercisea, progressively arranged. By 
OHM White, F.E.t.S. la. 6d. 

Uillen's Initiatory English Grammar. Is. 

Swing's Principles of Elocntion, improved by F. B. 
Calvert, A.tl. 3s. 6d. 

Rhetorical Eeadii^B for Schools. By Wh. M'Dowall, 

late Inspector of the Ueriot Scliools, Eldinburgh. 2b. 6d. 

Ohjeot-Lesson Cards on the Vegetable Kingdom. Set 

of Twenty in a Boi. £1, is. 

The deaiftn of thia Series la to give a short deacrlpllon of aoma Plants 

formlng'lDThla department an Interesting InduUriaTuuiieusi, vhldi will be 

How to Train Toong Eyes and Ears ; being a Manual 

of Object- LtasoNB for pABEftis and Teacherb. By Mart Anne 
Koss, Mistress of the Church of Scotland Honnal lubuC School, 
Edinburgh. Is. id. 



,.,Cooj^[c 



8 Household Economy, Geography, etc. 

Honaehold Economy: a Manual intended for Female 
Training Callegea, and the Senior Clasaes of Qirla' Sohoala. fi/ 
Hahoibet Habia Gokpom (Hiss Breiriter), Author of " Work, 
or Plant; to do and how to do it," etc Ss. 

Alhamm.—" Wrtttan In s pUln. genlsl, iCtnctl'e miuinsr, undcoiuatntiiig, 



SESSIONAL SCnOOL B00K3. 
Etymological Onide. 2^. Gd. 

Tlili li ■ collecHoD. alpbabetlallr arranged, of tha piEnclpsl roots, affiim, 
and piefiiM, •lUi [helrderlTallveB and componnds. 

Old Testament Biography, containing notices or the chief 
pBrsooB In Hoi; 3criptnre,in the fbnu of Qaestions, vrith references 
to Bcriptore for the ABSwere. 6i. 

New Teitament Biography, on the wme Plan. 6d. 



Fuller's Anembly's SIiDrter CatecMam Explainsd. Ss. 

IllofirhatdutTaodnqutrsiorUuu 



GEOGEiPHI AND ASTRONOMI, 

Ik nniTUtng the vorka on tbeM antijecU the iitmoM poaslble (are has Iwen 
taken to enaure cleameea and accuracj of Btatenient^ EKh edition la sent- 
puloaal7 reriaed aa it paasea tfarengh the ptabb, bo tiiat the vorka maj be 
confideatlr relied on aB contidnlng Ibe laieat inrormatlon acseialble at tha 
Ume of pobllcatloa. 

Bchool Qe(^aphy. Bj Jaues Cltde, LL.U., one of the 
Classical Haslets of the Edinburgh Acsdero;. With special Chapters 
□n Mathenultical and Physv^l Qeographj, and Technological Ap- 
pendix. Corrected throughout. 4s. 

In compoBlng tbe preBent vork. the jujtbor^B otject haa been, no( to dLaaect 
the aeveral oonntrios ot the world, and (hen label their dead limbs, bat to 
depict each country, as mide br God and modified by man, bo that the lela- 

geograpbicat life ef the country — may appear. 

vork, vlllcb Ib a great advance upon prevlouB Geographic MutualB. , . . 
Aimoit far the flrat time, we hsce here mut with a School Geoeraphy that 

ia well idiintad to make Ihem «lndy the aublecl with a degroe of Irtnreat 
they have never yet fell !b It . . . Sludenta preparing for the recently 
InBtLtuted Unlvetaily and Civil Bervtca BiamioationB will find Uila their beat 



Geography arid Astrorwrny. 



Sr Clyde's Elementary Geography. Correoed 

IhroagkoaU Is. ed. 

Id the ElrmtnUtry Gfoffraphy [Ititendi'El for Iftsa adTfmced pupils), tt hn9 

A Compendinm of Kodem Geography, Political, 

Fhisical, and Mathematical : With ■ CbapCer on the Ancient 
Geography of Palestine, Outlines of Astrononiy and of Geology, a 
Glossary of Geographical Names, DescriptiTe and Prononncing 
Tables, QuestioiiB for Examination, eto. By the Rev. Ausjt. 
Stewart, LL.D. CanfaEy Remitd. With U Maps. 3s. 6d.' 

Geography of the Britlah Empire. By Williau 

Lawson, St Mark's College, Chelsea. Care/u% Revised. 3b. 
PabtI. Onllinesof Hslhemsllcal and Ph/Blcal QcoKraphy. II. PhTBloal, 
Poliacal, and CitiDinerclAl Oeograph]' 0/ tha Britliili IiIkdAb. III. Fhy- 
(ieal, Political, and Comniarcial Oeogi-aphT of the Britlsb Coloniea. 



Edinhni^h Academy Ancient Oeogr^hy. Ss. 

An Abstract of General Geography, comprehending a. 

more minute desoription of the British Empire, and of Palestine or 
the Holy Land, vte. With numerous Exercises. For Junior 
aasfles. By John White, F.E.I. 8., late Teacher, Edinborgh. 
Canfidly SenUed. Is. ; or with Four Maps, Is. 3d. 

White's System of Hodem Ge(^aphy ; with Outlines of 

AsTBONOHVand Phtsioai. Ueocbaphyi comprehending an Acconat 
of the Principal Towns, Climate, Soil, Productions, Religion, Educa- 
tion, GoTernmant, and Population of the variouB Counlries. With 
a Compendium of Bacred Geography, Problems on the Globes, Eier. 
cises, etc. Care/^y Beviitd. 23. 6d.; or with Four Maps, 23. 9d. 

An Introdnctory Geography, for Junior Pupils. By Dr 
James Douqlab, lately Teacher of English, Great King Street, 
Edinburgh. Cartfvlly Sevaed. 6d. 

Sr Songlai's Frc^essive Geography. lU pages, U. 
In the Frem. 

DrDooglaa's Tezt-Book of Geography, contuning the 

Phtsioai. and Political GEOasAnir of all the Countries of the 
Globe. Byslematically arranged. 2s. 6d, \ or wilh ten Coloured 
Maps, 3s. Car'fuUg Bevited. 



Geography and Astronomy. 



Pint Book of OfiOgrraphy; being an Abridgment of 
Dr Reid'a Rodimoito of Hodem Oeognpbj ; with an OutliiM of tba 
Geogi^7 of Faleatioa. Caitftay Stated. 6d. 



Kndimeots of Hodern Oeo^raphy. Bj Alex. Reid, 

LL.D., lata Head Master of the Edinburgh Institution. With 

- Platea, Map o( the World. Canf^ Rnited. Is. ; or with Five 

Uapl, 1b. 3d. XoB prinled/roBi a larger type. 

Tba nunes of pluet ars ucentcd, and thBy an arcompanled vlth ahort 

deKFlpUoiifl, and ocasLonMJy with tha mentWa of Bome remarkAliJa event- 

Td IhB HvBrel countriBH an appended notieet of their phfaical geographr, 

productloni, gDTemnisnt, and rallglDii. The Appandli CDntalns an outline or 

ancient geogranh^, an outline of iaered gtagnibj. problema oa the Ua8 of 

the glolHi, and directlDna (or the oenBlmcllen of mapa. 

Dr Betd'a Oatline of Sacred Cteo^aphy. es. 



Hnrphy'a Bible Atlaa of 24 Maps, with Historical 

DescriptionB. la. 6d. coloured. 



Ewing'fl System of Geography. Car^lySevi^ed, ia.G 
with 14 Hnpe, 6e. 
Besides a eompleto treatlas on the i 



ooon the eclooce of geography, this Tork eantidoa 
and of phTilcal geograpiy, and a Tariaty of preb- 



Elementa of Astronomy! adapted for Private Instructioit 
and Use of Schools. B; Huso Reid, Member of the College or 

Preceptora. With 65 Wood Engravinga. 3a. 

Seid's Elements of Physical Geograpliy; with Outlines 
«r QBOLOor, Hatbehatioai. GgooKArHT, and Abtbohout, and 
QaeatioDB fiir E^ximination. With numerooB IlliutrationB, sad ■ 
large coloured Physical Chart of the Globe, le. 



Geography and Astronomy, History. 11 

REVISED EDITIONS OF SCHOOL ATLABES. 

A General Atlai of Xodem Oeograpby; 29 Maps, 

Coloured. B7 Thomas Ewibo. 7a. 6d. 
School Atlas of Modem Qeography. Maps 4to, folded 



White's ElemeiLtary Atlaa of Hodem Geography, 

4to, 10 Haps, Coloared. 2a. 6d. 

CoiTTMTa.— l.TbeWorM; 2, Eorope; 8. Aata: 4. Afric»; S. North Ain8tic4i 
e. South Aiaerlo; T. EngUnd; S-Bcotlsnil; 9, Ireliaa^ 10. PilestiDe. 

A School Atlas of Xodem Geography. 4to. 16 Maps, 
Coloared. By Alexander Re[d, liL.D., late Head Master of the 
Bdinbnigh iDaUtntion, etc. Sa. 

Beid's Introductory Atlas of Hodern Geography. 

4to, 10 Maps, Coloured. 2s. 6d. 

CoBTiiiTi.— 1. Th8 World; a. Europe; 8. AnU; 4, AMm; 6. North America; 
6. SDUtbAmerics; T. EDgludi B.ScaUiiDd; 8.1nlud; 10. PalesUne. 

EISIOEr. 



A Concise History of England in Epochs. By J. F. 

CoRKRAH. With Ma|i9 and Qeaealogical and ChroDological Tables, 
and compreheoBiTe Que^jtioiiB Id each Cbaptsr. Ss. 6d. 

*.* Iiilaiilidi!kitlliifi>rllic3aili>rCliuiai!fSc^oelt,mSJtir lit Jmniar Siudmla 

^ Traismg CoOigc,. 

In this Illilorr of England the nltsr baa enduvonred to conTej a bnad 

and full in>presslon of ita peal Epochs, onii to deytlop with care, but In 

■oma nut achtevenient merited a fall nuTBtlmi, he baa ouiipled more apace 
than UiB length of the bistoi? might seam to JuaUi> ; for It u bla belief that 
a mere uamtlen or the I/ada of EDglaud In her stninles for hheity and fOr 

youth, and more atlmulatlnf to a healthy and laudable ambition than any 



10 ^ 

— ^55iv**7^,_ 

K -^' 'Masses; with QueBtions 

iiTE, B.A^ Trinity College, 
■%. ls.6d. 
jf England, sdmlmbly «a»plcd 

iy deacTllied. II fa aurprlnlnii; 
.voided Ui8 obKiirlty which 

The intorraitlon conveyed is 

h ch»pler. Whathet «Bsrd"d 
uctiTS elug-book, thlg hiBIon 
pein In the form of smM Ittth 



Hittotf Of **■**' uniaia luia Ireland ; with an Account 

*y(bfl present Stale and Hesoaroes of the United Kingdom »nd its 
^(oniB». With Questions for Eiominition, aoi a Map, Bj 
p. White. Sa. 
^lIuKnm.—" A caraflilly eompllei history for the nw of ichooli. The 

tlUi'o'lei'iTiMii, and with mom of th»t plctureBque effect which no deUjKli 
dia younjf than Ea common Jn hlatorlMl HbatnctA The boot Is scconi' 
ptnied by a twA map- For schMls, parish and priaan llbnvriea, warkmoa'a 

History of ScotUnd for Tniiior Classes ; with Questions 

for EiamlDBtion. Edited by Dr White, la. 6d. 
History of Scotland, from the EarUest Period to the Present 
~ " ~ " Edited by Dr Weite. 

History of France; with Questions for Eiamination, and a 

Hap. Edited by Dr White. 3s. 6d. 
... „ . - , . ' Or While in remarkably 

Oatlinei of Universal History. Edited hj Dr 
Whttb. 2a. 

8futaur^"J)\3VaKt In lis amnKenic>iil, akUflil tolls selection oTIeadlng 



A:on.,Ie 



History. 13 

Dr WMte'fl Elements of Univenal HiBtory, on a New 

and Sfstematlc Plan. In Tbree Paetb. Pakt I. Ancient History; 
Part II. History of the Midaie Age8 ; Part III., Modem Hiatory. 
With ■ Map of the World. 79, ; or in Parts, 2a, «d. each. 

reHarchet o( the sCudeDt^ irlth aksCcheB of Utentuie, anUqniCiea, and mumen 
dnrlDg each of Uie ; reat dtrDoDtoglcal apDcha. 

OatUnes of tlie History of Kome ; with Questions for 

E]xamiiiBtion. Edited by Dr White. Is, 6d. 

Louden Sivirui.—'"rb\s abrldgraant la admirably adapted A>r tfaft nsA of 

Sacred Hirtory, tram the Creation of the World to the 
Destraction of Jerusalem, With Qaealiona for Examination. 
Edited by Dr Wbitb. Is. 6d. 

mind wltli knoirledge." 

Elements of Gteneral History, Ancient and Modem. To 

which are added, a Coipparative View of Ancient and Modem 
Geography, and a Table of Cbronoloey. By Au:xahdgb Frasbe 
Tttlek, Lord Woodhonselee, formerly Professor of History in the 
UniTernity of Edinburgh. NtJB EMHon, wtil tht Siitory amtimied. 
With two large Maps, etc 3s. 3d. 

Watts' Catechism of Soriptnre History, and of the 

Condition of the Jewg from the Close of the Old Testament to 
the Time of Christ. Wilh Imtboduotion by W. E. Twbedib, 
D.D. 2s. 

Simpson's History of Scotland ; with an Outline of the 

British Constitution, and Queationa lot Examination at the end of 
each Section. 3s. 6d. 

Simpson's Ooldsmith's History of Ei^land ; with the 

Narrative brought down to the Middle of the Nineteenth Century. 
To which is added an Outline of the British Constitntion. With 
Qnestions-fur Eiammation at the end of each Section. Is. 6d. 

Simpson's Goldsmith's History of Greece. With 

Questions for Examination at the end of each Section. 3a, 6d. 

Simpson's Goldsmith's History of Rome. With Queslione 

for Examination at tiie end of each Section. 3s, 6d. 



12 Histm-y. 

Hiitory of England for Jnnior Classes; with QueMiona 

forEisminillon. Edited bjHBNRT White, B.A., Trinity College, 

Cambridge, Jf.A. and Ph. Dr. Heidelberg, is. 6d. 

Jllnumn.— "Acbeap tnd eicel1«nth[>Cai7 of England, idmlnlilT ■'■P'^ 



y,dwelilSr»" 






bow nmuAfullf tha editor tiM not nierelj avoldfid the Dbscnnl^ which 
fBnenUr nomnpuilM brarit?, but iDvMCed Ui uatnttve wlih an Interest too 
altfla vutlng Ul \*Tva hiatoricii wcrki. Tb* iidbrmatiQn eonvefed tH 
(barou^lf BOdnd; *Dd the utILLtJ Qf th« book la mnrh incruAed by tbe&ddi- 
tloa of eimmbutlDn quaatlODB V. th« end of each chapter. Whether re^rded 
u u iDtanetlBi reuilng-book ai u u loBtnclive claai-baok, thii biitory 
dcHrrei to nnk htgh. Wbao we add, that II uppennln the farm of a nulUttle 
voLiimo at Ibfl ioodonta price of elghteeapena, no Jurtber noonunendaUoD Till 

History of Great Britain and Ireland ; with an Account 

oftba Preeaot SUts and Reaourcea of the United Kingdom and its 
Coloniea. With Queatiosa for EiaminaCion, and a Map. By 
Dt Wmre. 3a. 

tDil OD the whole Juit tod bupimiJ : the auoDeBBlon nf eTSDta la dereloped 
witb cleamesH, ana wltb mon of that picturesque affect which bo deilgbta 

enlad by a jfood map. For sobDolB. pariah and prison libraries, WOTkmeD'a 
Us, and such InsCltDtioDS, it is battel adapted than anj abridgment of 

History of ScofUod for Junior Classes ; with Questions 

for EiamiDation. Edited by Dr White, la. 6d. 
History of Scotland, from the Earliest Period to the Present 

Time. With Qnealiooa for EiamiuaUoD. Edited by Dr Wbite. 
38. 6d. 

History of Franoe ; with Questions for Eiamination, and a 

Hap. Edited by Dr White. Sa. 6d. 

WbltTB^HlBtory of Great Brtt^n and Inland.' The peruaJ"'the^present 
work haa given ua allU greeler plaasore. . . . Dr While ia remarkably 

eleamass of eiposltlon, and tnlarest of detail. He ihowi great judgment tn 

Outlines of Universal History. Edited hy Dr 

Atdolor.— "OiaUnct Inllsarrenganpnl.Blillfnl in lis selectiDnof leadlnir 
fdfaras, don and dear In let namtlTB." 



Sr Wlilte's ElemeiitB of Univenal Hiatory, on a New 

and 87Steinstic PIsd. In Three Paets. Part I. Ancient HUtor;; 
Part II. History of tlie Middle Ages ; Part III., Modem Hiitoty, 
With s Map of the World. Ts. ; or hi Paris, ia. 6d. each. 

Outlines of tlie Hiatory of Rome ; with QueetxonH for 

Eummaeion. Edited by Dr Wbtte. Is. 6d. 

Lcndon Bn/ifw. — "Thta ftbrld^mBTit is Admirably adapted for the nan nt 
■ehmla,— the best tnok that a teacher conld place hi Ihetaandof a youthful 
student" 

Baored History, from the Creation of the World to the 
DestTOCtion of Jeruaalem. With Qaealions " ~ 
Edited by Dr WniTE. 1b. 6d. 



Elements of General History, Ancient and Modem. To 

which are added, a CaQiparativB View of Ancient and Modern 
Oeognphy, and a Table of Chronoli^;. By Alexahdek FitisED 
TYTLeK. Lord Woodhonselee, formerly Professor of History in the 
UoiTersity of Bdinburgh. JVem Edition, mik the Sulory amtaiued. 
With two Urge Maps, etc 3e. 3d. 

Watts' Cateebiem of Soriptnre History, and of the 

Condition of the Jews from the Close of the Old Testament to 
the Time of Christ. With Ihtsoduotioh by W. E. Twebdie, 
D.D. 2s. 

Simpson's History of Scotland; with an Outlme of the 

British ConsUtntion, and Questions lot Examination at the end of 
each Section. 3s. 6d. 
Simpson's Goldsmith's History of England ; with the 
Narrative brought down to the Middle of the NineCeeotb Century. 
To which is added an Outline of the British ConsUtntion. With 
Questions-fuT Exammation at the end of each Section. Ss. 6d. 



Simpson'sGoldsmitli'BHiBtoryofRome. With Questions 
for Examination at the end of each Section. 3e. 6d. 



14 WriHng, AriihmeHc, and Book-keying. 
WRITING, ARITHMETIC, AND BOOK-KEEPING. 

bwt Bhooli In lta« United Klnfditm. Ths iDccaulrs edlUoui havs bean 
cuAlUljT HYlKd ukd unandetL 

Practloal Arithmetic fiir ianior Clusei. By Henry 

O. C. BwTH, T««her at ArltlinieUc lod Mitbematiro in Georgs 

Hwiot'a Hospiul. 64 ptgei, 6d. itifl iira|ip«r. Aniaeri, 6d. 
rnm Oa Bai. Pbtlit Kiluiid, A.M.. F.R.Sfl. L. A E^ laic FtOou at tfuwu* 

dgUyt, CoBibride', Fro/MKir if MaUitmatia in (he Uabiernlt nf Edmbargk. 

•I un lUd tolMLTD that Mr Smith'* Muiui dir Janlor CIuui, tba HS. 
ef whlohl h«ye siuDlued, ii M.rlT ready (or pubUcaUon. Tnutlng tbat 
the lUailriLtiTe Pranwas whlcli Sehu aihihlt«d Dur prove u efflclentln 

recommending Ihe •ork.belnR Hllsfied tbat 1 'better Arflbmelidan and a 
morajndlckiiu Teaeber than Hramlthlinol tube Ibund." 

Practical Arithmetic for Senior Clauea; being »C<m- 

tinnatioQ oT the above. Bj Heiike G. U. Smith. 2g. Antweri, 6d. 
En, 2b. 6d. 



>t &U U 

I in Arithmetic for Tanior Claues. B7 Jakes 

TmoTTEB. 66 pagea, M. etitf wrapper; or Bd. cloth. Aiamrt, 6d, 

Tbli book mi artfi^aii m*«i, nnd «.larir«* by the introdncHon of Bteiple 

EiampleB of the varlouB rules, worked out at length' and (UUj eipltlnad, 

and of Practical Emn^iiaB, by the Author's son. Mr Aleiuider Trotter, 

Leisoiu in Arithmetic for Advanced Classei; being 

a Continuation of the Lessons in Arithmetio for Junior Clazees. 
Containing Vnlgsr and Decimal FractioDS; Simple ajjid Compound 
Proportion, with their Applications ; Simple and Componnd Interest; 
Invoiulion and Evolution, etc fij AlexjUUieb Tiiotteb. New 
Edition, with Exercises on the projiosed Decimal Coinage. 76 pagea, 
5d. in stiff wrapper ; or Bd. clotb. AntvKrt, 6d. 
Each subject la also accompanied by an eiample fhllj irorkad out and 
minutely explained. Tbe Eiarcliei are ouiueroua aad practlcaL 



Writing, Arithmetic, and Book-keeping. 15 
A Complete System of Aritlunetic, Theoretical and 

Practical; contuuiug the FnodaincuUl Rules, and their Application 
to Meroantile Compotationa ; Vulgar and Decimal Fractions; Invii- 
IntioD and EvolntioD; Saries; Annuities, Cerlain and Contingent. 
B7 Mr Trottbh. 3s. Ket, 4a. 6d. 

*,' All ihe S400 Kurdea n this aorh art new. Tfuj/ are apptirahU to thi 
UttUeat of reoi lOi, and afs fiamed infuch a a/ay at to leaii the pupil to reason 

Btmvlelg ttpJoiHid. ^ 

Ingram's PrmcipleB of Arithmetic, and their Application 

to Business explained in a Fopnlar Manner, and clearly Illustrated 
bj Simple Roles and Numerous Examples. Senadelled and greatly 
MAtrged, with Exercises on the propoeed Decimal Coinage. By 
Aleiandeb Tbotteb, Teacher of Mathematica, etc., Edinburgh, la. 
Ket, Ss. 

Each rvie it /nHoietd bg an txamvU lerovght ant at IgTifth, and la UliuCrAled 
bj a great rarlaty of practical queatloDa applkabla 10 baameBs- 

HelroBs's Concise System of Practical Arithmetic; 

tile Calculations; Vulgar and Decimal Fractiuna; Exchanges; 
Involution and Evolution; Progresaiona ; Annuities, Certain and 
CoDtingent, etc. Serarmnged, Impnafd, and Etdarged, with Eier- 
eiaes on the proposed Decimal Coinage. By Aleiasueb Tkotieb, 
TeacherofMathematica, etc., in Edinburgh. Is. 6d. Key, 2a. 6d. 
EatA Suit it foUovied bg an example worked out at length, and nfnufa^y 

Hntton'a Arithmetic and Book-keepii^. 2s. 6d. 
Hatton'a Boak-keeping, by Trotter. 23. 

Stewart's First Lessons in Arithmetic, for Junior Classes ; 

containing Exerciaea in Simple aikd Compound Quantities arranged 
BO aa to enable the Pupil Co perform the Operaiiooa with the greatest 
facility and coirecthesa. With Exerrises on the Proposed Decimal 
Coinage. 6d. stiff iTrapper. ^lUioers, 6d. 

' Stewart's Practical Treatise on Arithmetic, Arrangeti 

for PupiU in Clasaa. With Exercisea on the proposed Decimal 
Coinage. Is. 6d. This work incladei the Answers ; with Questions 
for Eiamination. Key. 2s. 

Gray's Introdnction to Arithmetic; with Exercises on 

the proposed Decimal Coinage. lOd. bound in leather. Key, 2s. 



16 Copy-Books, Mathanatics, etc._ 

Lenons in Aiitlimetio for Jnniot Cluses. By James 

HAOLAnEK, Uuter af the CUsaical and Mercuitile Acsdemj, 
HunUtoD Place, Ediobargli. 6d. stiff wrapper. 

The Aiiii>sn an iTiiMied U tha HnrKt BierelMa. 

Kaclsreu'i ImptOTed Byatem of Practical Book* 

KEEPING, airaDged tccording to Single Entry, and adapted to 
Qeneral BuainsM. Eiempiified in one set of Bouk9. Is. 6d. 

A Bit itfSaltd Wrilixg Boola, azprrailj/ adafUi/i/T Mil ncrk, li. 6il. 

Scott'i Pint Leuoiu in Arithmetic. 6d. atliT wrapper. 

Anneeri, 6d. 
fioott'B Hental Calculation Text-book. Pupil's Copy, 6d. 

Teacher's Copy, 6d. 
Cop7 Books, in a Progreeaive Series. Bf R. Scott, late 

Writing-Haater, Edlnbnigli. Eacti conUining 31 pagea. Trice : 

Hedinm paper, 3d ; Poet paper. Id. 

Soott'a Copy Lines, in a Progressive Series, 4d. each. 



Tlie Principles of Gaelic Grammar ; with the Definitioos, 

Rnles, and Examples, clearly expressed in English and Gaelio; 
contuning copious Eierdses tor Rending the Language, and for 
Falsing and Correction. Bj the Rer. Jodh FoEBBa, late Hinister 
ofSleat. Ba. ed. 



MATHEMATICS, NATURAL PHILOSOPHT, ETC. 
Ingram's Concise System of Xathematioa, Theoretical 

and Practical, for Schoola end Private Stadenta. Improved hj 
Jahcs Tkottgr. With 340 Woodcuts. Is. 6d. Ket, 3s 6d. 

Trotter's Manual of Lp^arithms and Practical Hatbe- 

MATICB, for Btudeuta, Engineers, Navigators, and Sorveyars. 3s. 
A Complete Sjratem of Hensnration ; for Schools, Priyata 
Students, and Practical Men. By Albi. IiiaiuM. Improved by 
Jahes T hotteb. Za. 

Ingram and Trotter's Enclid. Is. Cd. 

Ii^ram. and Trotter's Elements of A^bra, Theoretical 

and Practical, Rir Schools and Private Students. 3s. 



Mtisic, Th'awing, School Registers. 
Intaiductory Book of the Sciencea. Bj James I 

F.R.3.E., F.Q.B., ProfeBSor of Natural Ilistorr in the Uni 
of AbarJeen. With 106 Woodonta. Is. 6d. 



Sacred Music in Scotland. 
Element! of Vocal Kiuic : An Introduction to the Art of 
Reading Music at Sigbt Price 6d. 

Kili be found eotitiiUrahly to Ji^hfM the btiour oj hoVi leaebtr and pupil. 
fAe oriffinat Sot-fa Sifttem. 

CorrTBNTB. — Uusio Hcalfls. — ExeTclMB In Tlma. — SyiUDpHtion. — Tbs Cbro- 
maHc Sule^TrenapoBitioD ot Scale.— Th* Minor Biale.— Part Blnglng^ 
EipLuutlon at Mnsioal Terma. 

Hunter's School Son^. With Preface b; Rev. Jambs 

CuKKTE, Training College, Edinburgh. 
TOR jmnOB OI.&SSSS : 60 Songs, principally set for tvo 

voices, a.— Second SerUi: G3^D^. 4d. 
TOB ADTANCKD di&BSBS ; 41 SDDgs,i>rincipall;Betforlhree 

voices. 6d. — Second Scriei : 46 Songs. 6d. 

Pieces arranged for 

aEOMETSIOAI. DBAWINQ. 

The First Orade Practical Gteometry. Intended chiefly 

for the nsB of Drawing Claaaes in ElBmenlary Schools taught 
in connexion with the Department of Science and Art. Sj John 
Kesnf.di', Head Master of Dnndee School of Art. 6d. 

School Begister. Pupil's Daily Regibtf.r of Marks. 

Improved Edition. Containing Spaces for 48 Weeks i to which are 
added, Spaces for a Summar/ and Order of Merit for each Month, 
for each Quarter, and for the Year. For Schools in general, and 
constructed to furnish information required bj Government 2d. 

School Senster of Attendance, Absence, and Fees: 

■dapt«dtothe Provisions ofthe Revised Code, b7MoRBiaF. MruOH. 
Each folio will serve M pupils fur a Quarter. Is. 



8 Hotisehoid Economy, Geography, etc. 

Hoiueliold Ecooomy: a Manual intended for Female 
Training Colleges, wid the Senior ClaflseB of airla' Schoola. By 
Hasoasbt Hagu. CtoROOK (Miee Breweter), Author of " Woik, 
or Plenty lo do »nd bow lo do it," etc. 2a. 
Ailieiienn.—' Wrttlsn in « pWn, genial, itttMtlve minner.mnfl oonatitnang, 



SESSIONAL SCHOOL B00K9. 

Etymological Goide. 2s. 6d. 

Ttali !■ ■ cotlecUon, ntpbibellislly ■muged, or the piinclpil note, iffiiog. 

Old Testament Blograpliy, contdnlng notices of the chief 
persona in Holy Soriptara, in the fonn of Qneations, with references 
to ScriptnrB for the Anawers. 6d. 

Hew Testameiit BiograplLy, on the sune Flan. 6d. 



Fisher's Assembly's Shorter CateoMsm Explained. 2s- 

PlBT I. or wbat Man ii to bellera eoncmilng God. 
II. Of wbBt dul7 God requlns of Uin. 



GEOGEiPHT AND ASTBONOlir. 

In umplllug the vorka on theie aobjecti the Klniost posaible care hu 1i«n 

confldeBtlynlled on aa contaiidng the laUal inroimallon acoeatiblo it the 
tlma of publication. 

School Geography. By Jahes Clyde, LL.U., one of the 

Chaairal Masters of the Edinburgh Academy. With special Chapters 
on MathemsticBl ind PbyBwal Ooognphy, ind Technological Ap- 
pendix. Comctcd throughout. 4a. 



\ ability and vjlue of tl 
Li a School Geognpby tl 



Geography and Astronomy. 



Dr Clyde's Elemeatary Geoifrapliy. Correeted 

(Arou^Aouf. 1». 6d. 

In the El^mfnUu-if Qwffraphg (Ihtendei! for IflBa adTanced pupils^, [t hag 
beenemleKioured to leproducB tb&C life-like gniuping of f«cts—g60gi»phical 

Krtniture. as it may n wUad — which had boeii remutad with HpproiiadoQ 
the School Gtojraphjt- 

A Compendium of Hodern Geography, Political, 
Phibicai,, Slid MiTnEMATicAL : With ■ Chapter on the Ancient 
OeogTsphy of Falesline, Outlines of AsCronom; and of Oeo1og7, ■ 
QloBsary o( Geographical Names, Descriptive and Pronouncing 
Tables, QnestlODS tor Examination, etc. By the Rct. Alex. 
STEWiRT, LL.D. Carefully Bevited. With II Maps. 3s. 6d.- 

Oeo^aphy of the British Empire. Bj William 

Lawbon, 81 Mark's College, Cbelsea. Care/u% Mevieed. 3s. 
p.ott. niitliin.«nf MalhpnwitiMl and Ph/Blcal Qcograpliy. II. PhTBical, 
il Oecgnphr of Out Biltish lalnndB. III. Fby- 



Edinbni^h Academy Ancient Geogr^ihy. 3s. 

An Abstract of General Geography, comprehending a. 

more minute deacription of the British Empire, and of Palestine or 
the Holy Land, etc. With namerons Exercises. For Junior 
Classes, By John White, P.E.I. 9., late Teacher, Edinburgh. 
Carefidly Senited. la. ; or with Four Maps, Is. 3d. 

White's System of Xodem Geography ; with Outlines of 

AjnRONOHT and Physical UEoaBAFHY; comprehending an Account 
of the Principal Towns, Climate, Soil, Productions, Religion, Educa- 
tion, OoTernment, and Population of the various Countries. With 
a Compendinm of Sacred GeoBraphy, Problems on [he Globes, Eser. 
cises, etc. Carefully Revitcd. 23. 6d.; or with Four Maps, 2a. 9d. 

An Introdnctory Geography, for Junior Pupils. By Dr 
Jaheb DodqlaSi lately Teacher of English, Ureat King Street, 
Edinburgh. Care/alty BeviKd. 6d. 



Dr Songlas's Text-Book of Getq^aphy, coniaining tlie 

Physical and Political OeoaEAFHi of all the Conntries of tha 
Globe. f^ystematicallT arranged. 2s. Cd.; or with ten Coluurerl 
Maps, 3s. CarrfuUs ftevieed. 



Geography and Astronomy, 



Vint Book of OfiOgrraphy; being an Abridgment of 

Dr Reid'i Rodimoito of Modern Qeognphy ; with ao Outline of the 
Oeogtaph; of Paleatloe. Cartfidiy Stvistd. 6d. 
Thli work hu been prepjved hr the nae of jnvag pupIlL It ts fe Baltuble 
ud umAiI compuiiiia to Dr Beid'* lntrsdiutoiy Allu. 

Bndimenta of Hodem Geography. By Alex. Reid, 

liL.D., lite Uekd Hssler of the Edinburgh Institution. Willi 

- Flatea, Map of the World. CartfvSi/^ Revittd. U. ; or with Five 

Maps, 1«. 3d. SowpriTiUd/nirB a larger type. 

The n«ine« of p1u«i itt uxentei, ind they ■» •coompuled with abort 

their ph7>l«l geogrsphj. 



the globo", midireclloiu toe the eonelnietlon ofinipe. 

Ih- Beid'i Ontline of Sacred Oeosrapliy. 6d. 

This mile work l> m niiina»l of BCTlptore Geopuphj for joang penons. 
It Ude«1gDed tocommiiDicetegijch a knowled^ of ^e pluea mentloiiad In 

BHWt RmftrkkbU pliicfis fire mentiimed, notes chiefly hlatoricul uid deecrip. 
ttye, and a Map of the Holy Ltai la proilnce* and tribea. 

Xniphy'B Bible Atlaa of 24 Mafs, with Historical 

Deecriptions. Is. 6d. colooreil. 
ampraheni 

Ewing'a System of Geography. Car^lyRemaed. ^.&d.; , 

with 11 Maps, 69. 

Besldea a completo treatise on tlie Bclence of gMEraphy, this work eontaing 
theelementBof istronomyaiid of phyirteal geography, and a rariety of proh- 
lami to be eolTsd by the leneatrial and ccleBHal glabea. At the end Ii a 

ofaU the plicaB In the vork. 

Elements of Astronomy: adapted for Private lastructioD 
and Use of Schools. By Huoo Reid, Member of the College of 
Preceptora. With 65 Wood Engravings. Ss. 

Seid'B Elements of Physical Geography; wiih Outlines 

of QioLOor, HATBGHATioai. Geoosafht, and A«tbohoht, and 
QoeaHona for Examination. With namerons IlWtralioos, and a 
laige Golonred PliTsical Chart of the Globe. ISj 



Geography and Astronmny, Htsiary. 11 

REVISED EDITIONS OP 6CH00L ATLASES. 
A General Aflas of Xodem Oeograpliy; 29 Maps, 

Colonred. By TaoiUB EwiNa. It. 6A. 

School Atlas of Hodem Geography. Maps ito, folded 

8to, Colonred. Bj Jobo White, F.E.I,S., Author of "Abstract ot 
Qsnenl Geoerapby," ate Ga. 

White's Elementary Atlas of Kodem Geography. 

410, ID Mape, Coloured. 2s. 6d. 

COBTtiiTS.— l.Tlie World; 2. Bnrope; a. AsU: *, AMca; B-Mortt AnMric; 
& South Ameriu; T.Englind; 6. ScotUnd ; ». Inland; 10. Fsleatiiie. 

A School Atlas of Hodsm Geography. 4to, 16 Maps, 

Coloured. By Albiahdek Rbid, TX.D., late Head Huter of the 
Edinbargli IngtitotioD, etc 5s. 

Seid's Inbtidactory Atlas of Uodem Geography. 

Ito, 10 Maps, Colonred. Sa. 6d. 

CoHTMiB.— i. The WorW ; 3, Eorops; B. Alia; (.Africa; B. North America; 
S. South Amertcai 7. Englud; 8. BculUnd; S. Inland; ID. Palestlaa. 

HISTOSr. 

Thi works In this dapartment faaTV been prepared with the greateat care. 
Tbar wUI be fannd lo iiKlude Class-hnoks for Jiminr and Senior Classes In all 
the hnuichee of Ulstto? gBDerell; taught In the best schools. While the 
ntmoat attention haa been paid to accuracy, the narratlree have In every 
case been rendered as Instnjottre and p]e>aaLng aa possible, ao aa to reltere the 

A Concise History of England in Epochs. By J. F. 

CoKKRAH. With Mapa and Oenealogieal and Chronological Teblea, 
■od comprehenaive Questiong to each Chapter. Sa. 6d. 

V IitUiididAi^r/orl>itaaai>rCliuMaiifSclUieU,and/lir lie Jrllar Sladndi 

qf Trainix} CatUga. 

Td Ibis Tliatorr of England the writer ban ondeaTonred to convey a broad 

and full Impression of lU ^*t Epochs, aod lo develop *ilh eanj, but in 

llluBlrlouB cbaraclers wen In be brought hito relief, or where tha story of 
gome gnat actalevenient mertled a full narration, he baa oocnpied more space 
than the length of the tiibtory might seem to Jiistlf; ; for it & his belief that 

other mode of tnailng our p*al. .... 



.ogle 



Histoiy. 



Hlitory of Eng'laad for Junior Clawes ; with Questions 

for Eumiiution. Editea by HttRBi WnrrE, RA^ Trinity College, 

Cvnbridge, M.A. ind Ph. Dr. Heidelberg, is. fid. 

JIAnxwn.— " A cbup ud uullent hlitorr of EngUnd, •dminblf adopted 



OUT pwgrsM bolh sthomB »nd sbruid. The viirloui chmgM lh«t buTfl t»ken 
plus In our HiutltutLon ire tirlefiy bgt clMrLf dcKribed. I( Is aurprtsinK 
bo» lOrcBBsftUT Oi« Bdllor hu not itierelr ixildcd tbs otaciirltr whteh 

oftfln wanting in Urnr hLBIAiicJ worta. T^e Informntlim DODveyed Is 
thoroughly Boiind ; Hnd Ihautlllly Dftbe book li inucb iocreued by tbe4ddi- 
tloQ of eiuDlnnUon queitlona at tha end of each cb&pter. Whether regarded 
u in InlereillnE reedlng-book oc m an Inatructlve clMfrbook, (hia hiatoij 
deaerreB Id rankhigh. When ve add, tbtt It appean In the fonn of ■ neat Uttfa 



Hiatory of Oreat Britain and Ireland ; with an Account 
oftbe Present State and Besoarcss af the United Kingdom Bod its 
Colonies. With QueaUoni for Eumioitioa, end a Map. Bj 
Dr WaiTE. 3i. 

AlAtnjntm- — "A carefalTy compiled hiatory for the du of achoola. The 

and on the whole Joet and Impjirtlal: the inooeation of eventa ladareloHd 
vlLfa cleuuoaa, and oith more of thnt pictareaque effaci which ho dellghta 
the young than ia commDn In hlatorlul abaCracCfk The book la acoom- 
panlftd by a good map. For acboola, pariah ind priaon llbmrlea, workmen's 
liAlla, and aoch InititutlODL li la bolter adapli^ than any jLhridgment of 
the kind we know." 

History of Scotland for Junior ClasBes ; with Questions 

for Examination. Edited by Dr Warrs. Is. ed. 

History of Scotland, from the Earliest Period to the Present 
Time. With Qneetions for £iaminatian. Edited by Dt White. 
3i.6d. 

Hiltory of France ; with Qaestions for Examinalion, and a 

Hap. Edited by Dr Whttb. 3s. 6d. 

AUunaufa.—'yrit bare already bad ocualon to apeak bvonrsbly of Dr 
Whlte'g ' Hiatory of Oreat Brllahi and Ireland.' The peruaal of the present 
work baa given na atUI greater ptoaanre. . . . Dr While 1b romarkahly 

deuwaaof eipoaltlon, and Int^raat of delall. Ele ahowe great Jndginent la 
apportioning to eacbaubjectltadne amount of oDuaideratlon" 



BfiaaiOT.--" DIalfi 
fkafDm^ ohiae and e1< 
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Sr White's Elements of TTniTenal History, on a New 

and SjrstemiUc Plan. In Three PARm. Part I. Ancient History) 

Part II. HisMry of the Middle Ageej Part III., Hodern Historf. 

WithaHapofthe World. It.; or in Parts, 2b. Gd. each. 

Thli oork conUlDi namcrouB iTDopUcal lod oUier tables, to guide (he 
reseanhcg at the itudeat, with skelches or Ulentare, uttqnltieB, ud muiiiers 
during each of tba great cbreaological epocJ^a. 

Oatlines of tiie History of Borne; with Questionn for 

Eiamination. Edited by Dr Whtpe. 1b. 6d. 

Ltmdim Review. — "Thia abridgment 1h idlDirabl^ adapted for tbe nsn ni 
■nboslB,— tbe Iwat book Ibat a teacher conld placala tbebaudof a vontbful 
Btudeot." 

Sacred History, from the Creation of the World to the 
Distinction of Jeniaalem. With Qneations for EiaminatlDn. 
Edited by Dr White. Ig. 6d. 

Bavtiit Magtaine. — "An interesting epItoiDB of sacred blatory, oalealated to 
mind with hnovledge." 

Elements of Oeneral History, Ancient and Kodcm. To 

which are added, a Co^paraCiTe View of Ancient and Modam 
Geography, and a Table of Chronology. By Ai^eiahdeb FRASEit 
Trn.EE, Lord Woodhonselae, formeriy ProfesBor of History in the 
University of Eldinburgh. ifea Ediiwm, mtS (hi HUtory amtinued. 
With two large Maps, etc. 3b. fld. 

Watts' Catechism of Soriptnre History, and of (he 

Condition of the Jewa fVom the Close of the Old Testament to 
the Time of Christ With Isthoditotioh by W. K. Tweedie, 
D.D. 3a. 

Bimpson's History of Scotland ; with 

Britieh Constitution, and QuestioDt " " 
each Section. Ss. 6d. 
Bimpson's Ooldsmith'a History of Eng^land ; with the 
Narrative brooght down to the Uiddle of the Nineteenth Centnry. 
To which ia added an Outline of the British Constitution. With 
Qaestioos'for Examination at the end of each Section, is. Sd. 

Simpson's Ooldsmith's History of Greece. With 

Questions for Eiaminatian at the end of each Section. 3b. 6d. 

Bimpson's Goldsmith's History of Some. With QuesiiouE 
for Examination at the end of each Section. Bs. 6d. 



14 Writing, Arithmetic, and Book-keeping. 
WRITING, ABITHMETIC, AND BOOK-KEEPING. 

Tan >«tion will b« ItavA to contain vorLi fo mtedslva uie In muij of t^e 
bed Bhwli In lb« Dniled KlngOon. Tlw nicnuiv* «dliii>iu biTs been 
canfkilly nvlKd ud unended. 

Tractioal Aiithmetio for Junior Claue*. By Henry 
O. C. Shttii, Teacher of Aritlinielio and Hatbemadca in Qeorge 
Heriot'a UoapiUL 64 ptgss, 6d. atifl wrapper. Jjomen, Sd. 

QUIeft, Cambridtt, lyBfitnr nf iliuicwulia VI ilir Uiirrrtilf nf Eduibiugh. 
'I un gUd tolpvn U»t Hr Smllh'l Mmniul (br Jonlar CliHH, ths HB. 

ths lUnstnUn ProtsaH vUcli de hu eiliibilsd may prom u efficient in 
otb«r bandi u tiitj have prared In bis ovn, 1 hava great pleaaiiTe in 

mare Jadidona Teacher than Mr Bmith li not to bo fimnd." 

Practical Arithmetic for Senior ClasBca; being & Con- 

tinnaUoD of the above. Bj UembxQ. U.Smith. 2i. Amwen,6a. 
Key, 25. 6d. 

*«* TVtd £»rciK# it IdX worAj, f^Afcil ora copicvt tout ort^inaJ, Savt bten 
iihiatratina pretetta. 

BnalUh Je¥Ttull of EfasoKoii.—* There are. it mull bO (ontBascd. fs».«iwt( 
boDki on atitlitiiBtic, bi 

1b BTidently Uia prodm « . 

a IboroDgh knurledee of bt> subject Tlia RiiLea are laid dovn with m 

inleUlglMe to bo^a of ordinary capadlf.^ ■ 

Iamqiu in Arithmetio for Janior Classes. Bj James 
Tkotter. 66 pages, 6d.stiff mapper; or Sd. cloth, ^ttmers, 6d. 
Thla book ns earyWTy mrurtj, and eniirywJ bj the introdnctlon of Simple 

Examples of the Tarioua rulea, worked out at length: and fully explained, 

resent edition EienUaaa 

Lessons in Arithmetic for Advanced Classes; being 

a Contuiaatlon of the LeGeona [n Arithmetic fur Junior Classes. 
CoDbumng Vulgar and Decimal Fractions^ Simple aiid Coinponnd 
Proportion, with their Applications \ Simple aod Compound Interest ; 
iDvatution and Eiolution, eta. Bj Alezansbr Tkottrb. Mew 
EditiocwithEiercieeaoD the propoaed Decimal Coinage. 76 pages, 
Gd. in stiff wrapper; orSd. cloth. ..liutcers, 6d. 

Bibut«l)> eiplaioed. The Eiendwe are muaeroui and praotlcaL 



Writing, Arithmetic, and Book-keeping. 15 
A Complete System of Aiithmetie, Theoretical and 

Prsetical ; coDtaimag the Faadomenlal Rnles, and their Application 
tc MereiDtile Compntations ; Vulgar snd Decimal Fractions; Invo- 
Intion and Evolution; Seriea; Annultiea, Certain and Contingent. 
By Ur TbOtTeB. 3s. Kei, 4s. 6d. 

m tin Duller. Thtn an ufKuriU of SOD Szamplci an/ujM duI oI latgA mi 

Inifram'a Frinciplei of Aritlimetic, aod their Application 

ta Buuneaa explained in a Popnlar Uannei, and clearly UlaMrated 
by Simple Roles and Nnmeroos Examplea. Ranoddled arid grenUy 
JEi^rged, with Eieccisea on the proposed Decimal Coinage. By 
A1.UAKDEB TeOTTBB, Teacher of Mathemalica, etc., Edinborgb. la. 
Kbt, 2s. 

Xelron's Conciae SyBtem of Practical Arithmetio; 

containing the Fundamental Rules and their Application to Uercan- 
tile Calculations) Vulgar and Decimal Fractions; Exchanges; 
Involntion and Evolation; Progressions; Annuities, Certain and 
Contingent, etc. Re-arranged, Improved, and Enlarged, with Exer- 
<use8 on the proposed Decimal Coinage. By ALEXA:(ueR Tuotter, 
Teacher of Uatheniatics, etc., in Edinburgh, la. 6d. Kei, 2s. 6d. 
EacA Buii if /otIowBd by an uumpb vofked oM at tenglh, and miauittg 
ezplained, and by mimeroua practitat ExmUa. 

Eatton'i Arithmetio and Book-keeping. 23. 6d. 
Hatton'a Book-keeping, by Trotteel 28. 

8eUDfRuUd Writinff Books, — Single SntTf, per set, ti. 6d.; Double Entry, 
pet iBi, Is. Bd. 

Stewart's First Lessons in Arithmetic, for Junior Classes; 

containing Exercises in Simple and Componnd QnanUttea arranged 
so as to enable the Pupil to perform the Operations with the greateet 
facility and correc&iess. Wilb Exer<isea on the Proposed Decimal 
Coinage. 6(1. stiff wrapper. Answer!, 6d. 

' Stewart's Practical Treatise on Arithmetio, Arranged 

for PapiU in Olaau. 'With Exercises on (he proposed Decimal 
Coinage. Is. 6d. This work Lncludei the Anawers ; with Questions 
for Examination. Ket, 2s. 

Qray's Introdaotion to Arithmetic; with Exercises on 

the proposed Decimal Coinage. lOd. bound in leather. Kef, 2a. 



16 Copy-Books, Mathematics, etc.^ 

Leuoni in Arithmetic far Junior Claiies. By Jakes 
MAOi-ATtEN, Muter of the Ctusical uid Mercantile Aeadetny, 
HuniltOD Place, EdiDburgli. 6d. etiff wrapper. 

Kaolarea's Improred System of Praotioal Book< 

KEEPING, arruiged Mcording to Single Eatry, uid adopted to 
Oencntl Builneu. Exemplified in one get of Books, la. 6d. 
A3et(^ Saiti WriUni Bxla, BfriHtt tOafUtflir (All iiwr*, U. Si. 

Scott's First Lessons in Arithmetio. 6d. stiff wrapper. 

Aniaeri, Gd. 

Soott's Kental Calonlatioa Text-book. Pupil's Copy, 6d. 

Teacber^ Copy, 6d. 
Copy Books, in a Progressive Series. By R. Scott, late 

Writing-Mailer, Edinburgh. Eacti containing 21 pages. Price ; 

Hedinm paper, 3d j Post paper, 4d. 
Soott's Copy Lines, in a. Progressive Series, 4d. each. 



Tlie Principles of Oaelio Orunmar ; with the Definitions, 

Bnles, and Eismples, elearlj eipreaaed in Engliah and Gaelic ; 
containing copiana Exercises for Reading the Langnage, and for 
Parsing and Correction. By the Rev. Jons Fobbes, Ute Uinister 
of Sleal. Ss. 6ii 



MATHEMATICS, NATURAL PHILOSOPH?, ETC. 
Ingram's Concise System of MathematicB, Theoreticnl 

■nd Practical, ttor Schools and Private SmdeDts. Improved by 
Jaues Tbotwe. With 340 Woodonts. 4s. 6d. Key, 3s 6d. 

Trotter's Kannal of Logarithms and Fractioal Hathe- 
MATICS, for Students, Engineers, Navigators, and Surveyors. 3s. 

A Complete System of Mensuration; for Schools, Private 
Students, and Practical Men. Bj A1.EI. Ihoium. Improved by 
Jau^s TRorrEB. 2a. 

Ingram and Trotter's Enclid. Is. 6d. 

Ingram and Trotter's Elements of Algebra, Theoretical 

and Practical, for Schools and Private Students. 3a. 



Music, Drawing, School Registers. 17 

Intiodnctory Book of the Sciences. By James Kicol, 
F.E.S.E., P.Q.S., Professor of Nslaral Iliatorj in the Univeraily 



of Aberdeen. With 106 Woodcoti 



SCHOOL BONGS WITH IffUaiC, 
B7 T. M. HuNTEB, Director lo the Aesonistion for the RsviTsl of 

Sacred Music in Scotland. 
Elements of Vooal Hmic: An Iniroduciion to the Art of 

Reading Mnsic at Sight Price 6d. 

KiU de found eoBtidtrabtj/ lo liffhOn l\e labobr of both teacher ond pupii- 
Ihc original Sol-fa SyiUm. 

COBTBHTa.— Muaio SMie*.— ExertlBea In Time,— BjneopHUon.— The Chm- 
raitlc Scale.— TranapoBltion of Scale.— The Minor Bcule.- F«rt Singlne.- 
Eipluiatlon of Mnalcal Tenni. 

Hunter's School Songs. With Preface by Rev. James 

CCKGIB, Training College, Edinbnrgh. 
roR JDNIOR OLASana ! eo Songs, printipally set for two 



aSOMETBIOAl. DBA'WIHQ. 

Tlte PiiBt Grade Practical Oeometry. Tnteoded chiefly 

for the nsB of Drawing CTaaaes in Elementary Schools Unght 
in connexion wilh the Department of Science and Art B; John 
Kehkf.dv, Head Master of Dundee 80I100I of Art. 6d. 



School Begister. Pupil's Daily Register of Marks. 

Ijnprmed Editiim. Containing Spaces for 48 W'eeks ; to which are 
added, Spaces for a Snmmar; and Order of Merit for each Month, 
for each Quarter, and for the Year. For Schools in general, and 
constructed to furnish informaUon required hj Qovernment. 2d. 

School BegiBter of Attendance, Absence, and Fees : 

adapted to the Provisions of the fiSTieed Code, bjMoRKja F. Myuoh. 
Elacb folio -will serve SO pupils Cur a Quarter. Is. 



French. 



CLASS-BOOKS BY CHA8. HENRI SCHNEIDER, F.E.I.S., 
M.C.P. 

Benlw FTBnoh Mmter In the Edinburgh Hlgb School, the Merchnnl Com- 

Witl In.tlluUon, eto.; Franoli EiunlDer to tha Eilucilional InatiUiteof 
Bcotlwd, eu. 

Schneider's First Tear's French Course. 1b. 6d. 

Worts in tin awk. 

The Edinboi^h Ei^h School French ConversatMU- 

QRAMHA.R, smingad on an antiralf Nbw Plan, with QuestionB 
4nd Answera. Dedicated, by ptrtniatioa, to PrB/etaor Max M^ler. 
3a. 6d. Get, 2a. 6d. 

The Edinbni^h High School New PracticBl Frenoh 

READER: Being ■ Collection of Pieces fWim tlie best Frencli 
Aatliora. Witb Qaestions uid Notes, enabling both Haater and 
Pnpn to converse in Preneh. Ss. 6d. 

The Edinbui^h High School French Manual of 

CONVEKBATIONand COMMERCIAL C0RKE8P0NDENCE. 
29. 6d. 

In this work,_..._ 

frequently m tba Inlflreourfla of e¥ary.day 

the modem tflrmB nUtivA to nUvaja, it««Dboiit8, and CraTalllag In general. 

£crin Litt^raire: Being & Collection of Lively Ahec- 
DOTKa. Jedi dg Mots, Eniohas, Charades, Poetrt, etc, to serve 
as Readings, DicUtion, and Recitation. 3e. 6d. 
Utitr/rim PBoisaaoB Mai UuLua, Ohiun-mqi of O^ori, Man ISBT. 

the BUCMBa of your Orammar ftaro beao fully raalliad. Your boot doe« 
not reqolre any longer a godf^tber ; but if you wish me to act aB such. I 
ihill be moBt happy to hays my name connected with your proapervua 
ehlW,— Youra very truly, Mil UiJLLIB. 

-To Uona. C. H. Schneider, Edinbargh High Scbool." 

The French New Testament. The most Approved 

FbOtestant Versioh, and tbe one in general use in tbe Fsemcb 
Rbforhed CHUitCHF.9. Pocket Eilitioo, roan, gilt edges, Is. 6d. 

Chamhaud'i Fables Choisies. With a Vacubulary 

containing the meaning of all the Words, By ScoTand Wellb. 2s. 

Le Petit Fablier. With Vocabulary. For Junior Classes, 

By O. M. QiGSON, late Rector of tbe BathgaM Academy. Is. 6d. 



French. 



Standard Fronoiutciiig Dictionary of tho Freodi and 

EHGLISH LANOUAGES, In Two Pahts. Part I. JVokA and 
.Eh^JuA.— Part II. Enjilith and Frtmh. Bj Gabriel Surenhe, 
late Profeasor in the Scottish Naval and Military Academy, etc. 
The First Part comprehends Worda in Common Use, Terms con- 
nected with Science and the Fine Arts, Hisloiical, Qeographical, 
and Biographical Names, with the Pronnnciation according to the 
French Academy and the most eminent Lexicographers and Gram- 
marians. The Second Part is an ample Dictionary of Eogliah words, 
with the PronunciatioQ according to the best Aathorities. The 
whole is preceded by a Pracdc&l and Comprehenaive ByHtem of 
French PronanciatloQ. 7a. 6d., strongly bonnd. 

Tin FnmiuxOiin U lAnn (|i n Hgcml ijitaiBg <if lAt Worit. 

Snrenne's Frenoli- English and EngUsh-Prench 

DICTIUNARY, without the PronnncialiDD. 3& (id. atroDgly bound. 

Snrenne'i Fenelon's Islemaqne. 2 vols, Is. each, stiff 

wrapper i or boond together, 29. 6d. 

Snrenne's yoltaire's Histoiie do Charles XII. 

Is. stiff wrs[4ier ; or Is. 6d. boDnd. 

Snrenne'i Voltaire's Histoire de Bnasle sons Pierre 

LE GRAND. 2 vols, Is. each, stiff wrapper; or bound together, 

2b. ea. 
Snrenne'B Voltaire's U Henriade. la. stiff wrapper; 
or Is. 6d. bound. 

Snrenne's New Frenoh Sialognei ; With on Introduc- 
tion to French PranonciBtion, a Copious Vocabulary, and Models of 
Epistolary Conespondence. iVoflunciiiCum taarked IhrOBghout. 2a. 

Snrenne's New French Hannal and Traveller's 

COMPANION Containing an Introdnction to French FrononcU- 
tioii ; a Copioua Vocabnlary ; a Terr complete Series of Dialogues 
on Topics of Every-day Life; Dialogues on the Principal Conti- 
nental Tours, and on the Objects of Interest in Paris; with Models 
of Epistolary Correspondence. Intended as a Class book for the 
Stadent and a Guide to the Tourist. Map. Frtmiaidaliim niarted 
thraughotU. 3». 6d. 

Snremte's Frononnoing French Primer. Containing 

the Principles of French Pronnnciation, a Vocabulary of easy and 
familiar Words, and a selection of Phrasea. la. 6d. stiff wrappei. 

Snrenne's Moliere's I'Avare : Commie. Is. stiff wrap- 
per; or la. 6d. bound. 

Snrenne's. Holiere's le Bourgeois GentiUioinine : 

Com^e. Is. stiff wrapper ; or la. 6d. bonnd. 



20 French. 

Soreime's HoUen'a La Kisantlirope ; ComiSdie. Le 

MARIAOE FOUCE : Commie. Is. stiff wrapper; or Is. 6d. bound. 

Snreime'a French Seadin^ IiutrBctor, Redveed to 2>. 6d. 
Hallatd'a Frenoh Giammar. 3s. 6d. Kbv, 3b. 6d. 
OranunKT of the French langrnag^e. By Aogtistb 

Bbuamb, B.A., LL.R, Vice-Princiinl of tbe Firu Intsnutioual 
College. 29. 
Be^ame'B Four Hundred Fraoticsl Exercises. Being 

> Seqael to Beljune's Frencti Grttmnur. 2b. 

'«' Both Books boatid togelhtr, it. id. 
The vhole Tork hAS befn conipoaed wllb a tfTew to convemtlon, a ^reiit 
nnmlKi of the EicrtlMi being In Ihe fnm r>r loeBllong <mil (Dewf rs. 

First French Class-hook, or n Practical and Easj Method 

of letminE the French LanocaOB, conwstingof sierieaotFBENcn 
and Ekolibh Eiercibes, progreaaiTel^ and grunmatically ammgeil. 
By Jules C*bon, F.E.I.g., Fiench Teacher, Edin. Is. Kgt, Is. 

Caron's First French Seading-hook : Being Easy and 
Interesting Lessons, progressiTely arranged. Witb a copions Tocab- 
aUi7 of the Worde and Idioms in the text. Is. 

Caron's Principles of French Orammor. Withm 

Key, 2$. 



Bpeetaier. — " H*r be recommended fOr clMtueBS oF eipoaUEon, eraduHl pro- 
gnstioii.tindaAiatincteibibitioDtolheinindtbiiraglitbeeTebrineiiuoftypo- 
frapblcU display : the laat an Important potntirbere tbesabjectadmlta or it." 



An Easy Graitnnar of the French Language. With 

ExEHCiaES JIHD DIALOOVES. Bj JottH Chribtisoh, Tcacher of 
Modem Langnagea. Is. H. Ket, Bd. 

Christison's Eecneil de Fables et Contes Choisis, 

ft rUiage de la JAmesse. Is. 4d. 

Christison's Flenry's Histoire de France, Bacont^e 

t la J«iinessa. With TraDslatioDS of the diffioolt Passages. Ss. Gd. 

French Ezb«cts for Beginaen. With a Vocabulary 

and an Introdnction. By F. A. WolseI, Master of the Foreign 
Langasge Department in the High School of Glasgow, ii. 6d. 
Wolski's New French (Jrammar. With Exercises. 3s. 6d, 



Latin and Greek. 



1117 thst bas ;et ippeued In Bchool Gruninm of Ibe ImgiKge. In tba 

fltrtcll^ ontiiGprifirreMtiveyrincipitfiDznmiDgiD difficulty with tbeodTuufr 

not only of avary imrd, but kIbo of every di^^mti txpremon wiilCb is fbimd 
In tbe workfl,— tbDi Tendering the uqnlBlcron of tha Lutln and Greek langim^ea 
both e4By ud sgreeiible. Ths Belectioni from Cicero embiua Uu poitlona 
of big <ror1u whlab in beat tdepMd for ScholuUc (ultlDn. 

1. Budiments of tiie Latm Langna^. 2a. 



2. Latin DeleotlU ; vith & Vocabulary containing an 
EipluiaUoD of everj Word uid DiScnlt Ezprassion which occore 
in the Text Sm. 6d. 

3. Undiments of tke Ore^ Langoa^. 3s. tid. 

4. Greek Extracts ; with a Vocabulary contunisg an 
Eiplauatlon ol evetf Word and at the axon Difficult f usages ui 
the Text. 3g. 6d. 

5. Selectioiu from Cicero. 3b. 

6. Seleota e Poetu LatuuB ; includiag Eitracts from . 
FInutus, Terence, Laoreting, CstaUus, Feraiiu, Lncan, Martial, 
JaTBnal, etc. 3a. 

Greek Syntax ; with a Rationale of the Constructions, by 
Jab. Clyde, LL.D., one of theClaasical Masters of the Edinburgh 
Academy. With PrefHtory Notice by John S. Blackib, PtafessoT 
of Qreet in the University of Edinboirh. Vh Sdiiion, entirely 
re- written, and enlarged by a Snmmary fiir the nse of Learuers and 
B chapter on Accenta. 43. fld. 

Greek GraniniaT for the Use of Colleges and Schools. By 

Profeaijor Gbddeb, University of Aberdeen. 48. 



22 Latin and Greek. 

DE HUNTER'S CLASSICS. 

1. Hunter's Rnddiman's Rndiments. Is. 6d. 

2. Hunter's Sallnsti irith Footnotes and TnuulBtioius. 

la.6d. 

3. HTmt«r'l Tilg;il; with Notes mid other lUustratioos. 

2s. 6d. 

i. Hiuit«r'i Horace. 2s. 

5. Hunter's Eivy. Books XXI. to XXV. With Critical 
■nd Ezplmatory Notea. Stduced to 3s. 



Lfttin Prose Composition : The Constniction of Clauses, 
with Illuatntions from Cieara and Ciesar i a Toc&bnliry contuDidg 
BnEiplinatlanofBTer7'Word in the Text v and (o Index Verborum. 
B/JomMABBiE, A.M. 3a. 6d. 

Dymock's Cesar; with illustratiTe Notes, a Historical and 
Qeographical Index, and a Map of Andeat Oanl. 4s. 

Dymock's SalllUt; with Explanatory Footnotes and a 
Uiatorical and Qeognphicii Index. 2s. 

Cffisar ; with Vocabulary eiplainiog every Word in the Text, 

Kotes, Map, and Historical Memoir. By WilUAH M'DowiLL, 
late Inspector of the Ueriot FonDdation SohooLi, E^inborgh. Ss. 
H'ltowall's Tirpl; with Memoir, Notes, and Vocabulary 
eiplaiaing everf Word ia the Text. Sa. 

Neilsos's fintropiu et Anreliiu Victor; with Vocabu- 
lary containing the meaning of every Word that occnrs in the Text. 
Snitedbj Wm. H'Dowall. 2s. 

Lectiones Selectae: or, Select Latin Lessons in Morality, 

History, and Biognphy : for the use of Beginners. With a Voub- 
Dlary explaining every Word in the Text. By C. MelTiLLB, late 
of the Qiammar School, Kirkcaldy. Is. 6d. 
Hacgowan's Lessons in Latin Beading. In Two Farts. 

Parti., /<n;>roTiai by H.'FitASERllALLE.LL.D. 2a. 17th Edition. 
Partri. 28.63. The Two Courses furnish a complete Latin Libnuy 
of Reading, Grammar, and Composition for Beginners, consisting of 
LesBOna which adrance ia difiicnlty by easy gradations, accompanied 
by Exercises in English to be turned into I^atin. Each voluma 
contains a complete Dictionary adapted to itself. 



Latin and Greek. 



Kair'B Iiitrodnotioii to latin Syntax : tritk IllustratioDB 
by Hev. Alex. Stewaht, LL.D. ; an Eogljeb and LBtin Vacaba1ai7, 
for the assistaniM of Ihe Papil in tranalatiDg into Latin the Englidi 
Eierdses on each Bula', and an Explanatoiy Tooabtilar; of Piop«r 
Namaa. 3a. 

Stewart's Corneliiu Nepos; with KoteB, Chronological 
Tables, and a TocBbnlarf explaining everf Word in tha Text. Sa. 

Ainsworth's Latm Dictionary. Edited b; Wm. Duncan, 
E.G.P. lOTO pages. 9a. an^ngl; boond. 



Ihmcan's Greek TeBtament Be. 6d, 

Beza'a Latin Teatament Revised b; the late Adam 
DuamBON, A.H. 3f, 6d. 

XeiLophoa's Anabasis, Books Z. and II. ; with Vocabulary 

giving an Explana^on of ever; Word in (be Text, and a Trana- 
la^on of the mora difficult Phrases. By Jahis Fbboubson, M.D., 
late Rector of Che West End Academ?, Aberdeen. Zs. 6d. 
JOmmin— "Tha Uit of thls admlnblc lltUs irork Ii thu tt Dlndorf, 
generally Ihit of Poppo. Its prinrfod 



the nimqluaUon generally Ihit of Poppo. Its prinrfpd e 
iDodiictioD Ig tbs etudy of Greek cyinHiBtg In the copliHia, 

. •^^^., — .. T,.,, — .., ^ tn.„=>.™„ „, 

iHqulUei derived 



irell arranged Toeabutary aG thfl end. This eontaLofl good 






Oranuuatical Exeroises on the Moods, Tenses, and 

SYNTAX OF ATTIC GREEK. With a Tocabnl>i7 containing 
the meaning of every Word in the Text. On the plan of Proteeaoc 
Ferguson's Latin " Qiamnutical ExBroiseB." Bj Dr FbBOOBBoh. 
3s. 6d. Kei, 3a. 6d. 



Homer's Iliad— Greek, from Bekker's Text Edited 

ij the Bey, W. Veitcr, Author of " Greek Verbs, Irregular and 
Befective," etc 3a. 6d. 

Homer's Iliad, Books I., VI., ZX., and ZXI7.; with 

Tocabulary giving an Explanation of every Word in the Text, and 
a TraDBlatioQ of the more difficnlt Pasaagea. By Dr Fbbsd3sob. 
3e. 6d. 



Ladn and Greek. 



LATIN ELEMENTARY W0EK3 AND CLASSICS. 

EaiUd bf Onwsi FiUDSoii. L1_D., Utslr PnlteHir at Hiuouilty lo Klog'i 

CoUdgeuid rnlTflnity of Abtrdam, uid formsrlr oae of (he 

Mulsi> of the Edinburgh Acwdsmj. 

1. Ffli^nson'i Orammfttioal ExerciHS. With Notes, 
wid ■ T(H»balai7 eipUiniiig ererj Woid in the Text. is. Ket,!& 

2. Fergiuoii'B Introdootory LatUL Selectna; Tntended 

to follow the Latin Bttdiments ; vilh t, Vocabolarf coutBining an 
EipluuttoD or 9very Ward and of evsiy Diffioolt Eipiassioa. £a. 

3. Fergmon's Ovid's Metamorphoses. With Explanatory 

Notea and as Indei, coDtaiuing U^hological, Qeognpliical, and 
Uiitoriol Illmtratiaiis. 2b. 6d. 

4. FerguMo'i Cieeronii Oiationes Seleotae. Contaimng 

pro Lege Haoilio, IT. in Camioam, pro A. L. Aiehia, pro T. A. 
HUoM. ExOrelliir ' " 



5. Fergmon'a CiceronlB Cato HiyoT sive dq Senectnie, 

Laelina bits de Amicitia, Sonmium Scipionig, et Epistolao Selectae. 
Ex Orellii r» - - . 



The Port-Soyal Log^io. Translated Sntta ths FVench, 
vritb latrodoction, Notes, and Appendix. B7 Thohab Spebceh 
BATNBa, B.A., Professor of Lo^c, Rbetorie, and MetaphTsies, 
United College of St SBlraloTBiid St Leonard, St AndiewB. 49. 



ITALIAN. 
Theoretieal and Fractioal Italian Orammai ; with 

Nnmerons Eierciaes and Examples, illUBtrative of erterj Rule, and 
a Selection of Phrases and Dialognes. Bj E. Lekhi, LL.D., Italian 
Tutor to H. B. H. the Prince of WsIbs. Sh.— Ket, be. 
lyant CoDlTT SAm, Pro/tsaor nf the llalian Lmfuafe al OxtBri.—-" I hars 
Bdopted your Qrimcilr for the elemmUry Inatnioti™ of students of llnlllLO 

PUBLISHED BY OLIVER AND BOYD, EDINBURGII; 



;.,C00t^[(J 



Hunter's School Songs with Music. 




Tba Ooiaen Bule.— 


UBr Boony B«t.— 


WooldyooUJoredt— 


{BtniMiVBica.) 


{ftmwi/Or* r»o«.> 


(ftw«i>bi-SF««..) 


DHnnbrf Nlght- 


Walunwl Welcome f 


SonroTlbeBeei. 


Th«Umbkln. 


little atnngar. 


StoTee to the World— 


UuU tliM, Winter, 


Uirk! the liHJe Bird. 


(fciwJjto-SF^..) 


tiMt* %nj. 


miin^aS.~{Ea«a 


Qneen of the F^riee' 


ETUilng Hynm. 


/artVoica:, 


Bong. 


BonBortbeBmA. 


Win Wood Flowete. 


MoooilM. 


CndleBoBC. 


Nerer ny Fill. 


Wor» ud Fl«y. 


Tlie Cbuica of lh« 


Th. Heedew SprinE- 


The Yeu'e leet Bonr 




Th.M»ri«f.8eiie.- 




N«r «V« mw.- 


E<*o.-(».«^ /«■ 8 


j*r«r<««.) 


{a)«iJ/»-*F«M..) 


roto..) 




ThaRlTid.t. 


MMtboLlfe-Bwtl 




HUNTER'S SCHOOL SONGS 


For Adranoed OUbbu. 




TIhLh^ 


Ever-flowing, Iniglity 






Oeeui. 


Hard Boy. 


b>ukln«. 


Horoe,awee[Hffln.. 


TheTim«ller'.R6tnrD. 


OMberroorlMHlnd*. 


A Mm'! iMurore- 


ThaWiyrtdeStreim, 


Freedom-iLud. 


llut. 


Brigbt en the OlDrleB. 


BoDbla 1* nr iml« 




Theidond-ciplToirere. 


CMta«8. - (£o..d 




While GludneM lieiU 


Jto-SF™..) 


Son. Moon, end Btui. 


IhepeittagYoep. 


BrlglitaTeYiiDii(LU«-> 


Ob. lee the lonly 


Uirlnere, ipnud 0» 


golAwTnuuni. 


golden Sun I 


SeU. 


aood Mighii-(a«oj 


AS«itb.riyWI»I»d 


LallbeSmlleeofTooth. 


/w*r»i«..) 


> Clondy Sky^ 




MoralngatM. 


(fl««d/>rSF»i«.0 


jta-S Vuita.) 


lltrki the Bonny,— 


Aronad tbe Winter 


Good Night. 


(flmoKijto-a r«M..) 


Fire » bright. 


No-StagtlwBlrde.- 


Ood SiiTe tbs Queen. 




(amWi/ff-B rat™.) 


WDeu Ibe rosy Uora 


Felt Mom 1> up. 


Come, b9n^ Ftlende. 


WBlng. 




Howgr«ti.a,ePlM- 


Birds .Inglng^ 


Ohrt-toH^V 


™«.-(,Bol«i M 8 


{ffomrd/^ a FofcM. 


CoB$|f«^:^|yn.y- 


rofa.0 




' M^..^S4roicn.) 


ThoEkgle, 




&».-.;*ntbinn rlch- 






(amoe/ji-* FjfcM.j 


tag. 


{B««d/0T*.V«m^ 


Tbe Shlf wreck. 



YA n4.-^?n 



Hunier'B School Songa with Uualc. 






Now wa uv met.— 


The Pleunrea at the 


bnt. 


(floimi/w 3 Voiatt.) 




By Hid By. 






Th.<lu.ll'KCslL 


neyeudtog. 


O Toil, ftem thee 


LIAIsOnwud. 


The PaJmof Life. 


Mn.ee every Jny. 




CoraedbelheWretth. 


The Skylirfc. 


ing.-(ff«i.J /or a 


(^nffltfj^BFeicM.) 


Night March. 


roi^.) 


Let at all be up ud 


The ae^.KU.g'e Sang. 




drfng. 


Ceme ugaln. 


ugo. 


How loiely are the 


Come, Follow me mer- 


The Lonkl. 


dsjBrfBprtog. 


rily.-(ii™d /w 3 


Ur Ueut'i in the 


See the ConqMng 


FoiMt.) 


Bl^llDllB. 






OdetoNatore. 


I lore 10 Wander. 




■Tta Hnm - Dram.— 


Hnrmnr, gentle Lyre. 


Farewell loilieForeeL 


(£«**/«■ 8 Foi«..) 


The Open Wtado.. 


AFaliySong. 


TtaChRpel. 


The WsysidB Well, 


AntDmnWfnda. 


S«sUhePi™g™B.- 


YeWgh-bomSpuileh 


Silent Night. 


(.ft™j/or8Frf«..) 




ThowET-ntogBellfc 


Lordly G^Unls. 


Wind, gentle Ever- 


Brightly the 6im if 


L'AinoindeUFB[il«. 


graeo— (finuKi/ora 


beaming.'— {BauRd 


The SDH Is ana- 


V<^.} 


/«-er«cM.) 


tng. 


Font Bone. 


In tills UtUelaUnd. 



Abbey. 


Eiflirl, 


Morten. 




Bedford. 






st MagnuiL 


BelpiiTe, 






Bt Mary'e. 


French. Oraw. 


NewSlAnn't 


St Matthla.. 




Harrlniiton. 


Norwood. 
















Old OX3UV. 


at Stephen's. 




Jackeon'e, 






dKSSS''^ 


Lelpatc. 
LondDB, New. 


Behna. Soldan. 


Warehem. 




Maccleeaeld. 




Weiinir. 


Rsa...... 


Uucbealar. 
Martyidom. 


St Ann'9. 


■WM^L^. 


DlUBldoff. . 


Mekombe. 


81 Dartd'a. 


York. 


',■ A SpicimcT 


CopB 0/ onff e/ 


hiM Bodkiwia U 


•emu Ftincii<alM 


j^^^jOl. 


«B *«o Boyd, 


M rmipl 0/ mi- 


ASaHALL,.WDC(.. 



i„..<i,> Google 



